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earlier detection peripheral vascular disease 
key therapeutic response 


practically all peripheral vascular disease cases where marked 
occlusion with severe ulceration frank gangrene has not de- 
veloped, patients can assured that excellent treatment avail- 
able and many symptoms can Routine palpation 
peripheral and performance clinical tests for peripheral 
arterial will help earlier diagnosis. Consequently treat- 
ment can instituted sooner, improving likelihood favorable 
response therapy. 


Isoxsuprine hydrochloride, Mead 


myo- -vascular relaxant 


increases deep peripheral circulation direct action 
troublesome side effects 


VASODILAN’S record safety and effectiveness the management periph- 
eral vascular disease has been established Clarkson and Pere 
report: With strictly clinical office approach, isoxsuprine [VASODILAN] was 
used the treatment 100 patients with peripheral vascular disorders. Defi- 
nite clinical improvement was obtained per cent these They 
further state: “In particular, the symptoms pain, cramping, numbness, and 
cold were consistently 


Contraindications There are known contra- 
indications oral administration VASODILAN 
recommended doses. 

should not given immedi- 
ately postpartum the presence arterial 
bleeding. Parenteral administration not rec- 
ommended the presence hypotension 
tachycardia. Intravenous administration not 
recommended because the increased likelihood 
side effects. 


Side effects—Few side effects occur when given 
recommended doses. Occasional palpitation and 
dizziness can usually controlled dosage ad- 
justment. Single intramuscular doses mg. 
more may result hypotension tachycardia. 

Dosage and administration—Oral—10 mg. 


Mead Johnson 
Laboratories 


Symbol service medicine 


Supplied—10 mg. tablets, bottles 100; am- 
puls for intramuscular use, boxes 


For complete details indications, dosage, ad- 
ministration and clinical background VASODILAN, 

see the brochure this product available request 

Mead Johnson Laboratories, Evansville 21, 
ndiana. 


References: (1) Lieberman, S.: 
(March) 1960. (2) DeWeese, A.: New England 
Med. 262:1214-1217 (June 16) 1960. (3) Winsor, T.: 
Peripheral Vascular Diseases: Objective Ap- 
proach, Springfield, Illinois, Charles Thomas, 
1959, pp. 457-458. (4) Kaindl, Samuels, S.; 
Selman, D., and Shaftel, H.: Angiology 10:185-192 
(Aug.) 1959. (5) Clarkson, S., and Pere, M.: 
Angiology 11:190-192 (June) 1960. (6) Samuels, 
S., and Shaftel, E.: 17:142-145 
(Sept. 12) 1959. 
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through the years...consistently broad 
antibacterial action against urinary 


tract pathogens —“It was interesting 


observe that nitrofurantoin [FURADANTIN] showed consistent vitro effectiveness 
against the bacteria tested throughout the four year period, thus revealing negligible develop- 
ment bacterial resistance, any, through the years.” Antibiot. Chemother. (Wash.) 10:694, 1960. 


*Conservative estimate based the clinical use FURADANTIN tablets and Oral Suspension since 1953. 


rapid, safe control infection throughout the urinary system 
EATON LABORATORIES, Division The Norwich Pharmacal Company, NORWICH, N.Y. 
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Any one these portable amplifier recorders will 
provide your laboratory with greater recording 
flexibility and operating economy. Select either 
one two channel model with electronics for either 
carrier amplification, for such applications 
routine recording from transducers monitor- 
ing output laboratory instruments such 
Sanborn portable amplifiers (self-contained 
units with built-in power supplies, available 
Coupling, Carrier, ECG/General Purpose, Low 
Level and other types), vital capacity spirometers, 
meters, ... for direct-writing recording 
one two channels photographic recording 
system (e.g., Sanborn 564 and 558M) visual 
monitoring system (e.g., Sanborn 760 and 762). 


FOR GENERAL PURPOSE RECORDING 
The Model lb., brief case, 1-channel recorder 
and mm/sec 2.5 and mm/sec chart 
... frequency response 100 cps, down 
div peak-to-peak inkless recording. 


Model complete channels one-cubic-foot 


MEDICAL 


VERSATILE, 
PORTABLE 
SANBORN 
AMPLIFIER 
RECORDERS 
FOR BIOPHYSICAL 
RESEARCH 


package separate, current-feedback amplifiers 
with floating and guarded sensitivities 
from volts full for each 
frequency response 0-125 cps, down 
25,5, 2.5 mm/sec 100, 20, mm/sec 
records. Model 322 also available, for 
low gain 2-channel recording. 


FOR CARRIER AMPLIFIER RECORDING 
struction, physical specifications and chart speed 
options Model 299. Self-contained carrier 
amplifier recorder ... sensitivities microvolts 
rms/div frequency response 0-100 cps, down 
db, div 2400 car- 
rier frequency ... uncalibrated zero suppression. 
For similar applications but two channels, Model 
321 available carrier amplifier version 
the Model 320 system. 


Contact your nearest Sanborn Branch Office 
Service Agency for complete details, write 
Research Instrument Sales Manager: 


DIVISION 


175 Wyman St., Waltham 54, Massachusetts 
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Blood per hour 
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Clinical Pharmacology and Therapeutics bimonthly 
journal devoted the publication original articles and 
reviews dealing with the effects drugs man. Articles 
are accepted the condition that they are contributed 
solely Clinical Pharmacology and Therapeutics. Neither 
the editors nor the publisher accept responsibility for the 
views and statements authors expressed their com- 
munications. Manuscripts submitted for publication should 
sent the Editor. 


Manuscripts. Manuscripts should typewritten one 
side the paper only, with double spacing and liberal 
margins. Manuscripts should submitted duplicate, 
original and one carbon copy. Failure submit 
duplicate copy prolongs editorial decisions considerably. 


Summaries. summary not more than 250 words 
must also submitted separate sheet duplicate. 
will appear under the title the published article. 


References. References should placed the end 
the article (not footnotes each page), listed alpha- 
betically and numbered accordingly. They should conform 
the style the Quarterly Cumulative Index Medicus 
and include complete pagination. Personal communications 
should excluded from the references and used, all, 
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clinical experience continues indicate 
value the CYTOTOXIC AGENT... 


Cyclophosphamide, Mead Johnson 


for palliative chemotherapy 
certain types malignant neoplasms 


“Cyclophosphamide [Cytoxan] has proved valuable addition 
chemotherapeutic drugs available for the treatment malignant 
diseases the haemopoietic and reticuloendothelial systems.... 
Particularly effective Hodgkin’s disease, lymphosarcoma, chronic 
lymphocytic leukaemia, and 


“Objective data suggest that this agent [Cytoxan] has advantages not 
possessed standard alkylating agents now clinical 


the use cyclophosphamide [Cytoxan] there relative lack 
thrombocytopenia and diminution gastrointestinal side- 
effects, that may offer therapeutic advantages over other alkyl- 
ating 


Other Advantages Clinical Practice: Broad-spectrum application. 
High therapeutic index. vesicant activity—may given orally 
parenterally. 


(1) Matthias, Q.; Misiewicz, J., and Scott, B.: Brit. 2:1837-1840 (Dec. 24) 1960. 
(2) Coggins, Ravdin, R.G., and Eisman, Cancer 13:1254-1260 (Nov.-Dec.) 1960. 


(3) Papac, R.; Petrakis, L.; Amini, F., and Wood, A.: J.A.M.A. 172:1387-1391 
(March 26) 1960. 
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DOSAGE: For neoplasms relatively susceptible Cytoxan 
Patients with lymphomas and other neoplasms believed 
relatively susceptible Cytoxan therapy are given 
initial dose 2-3 mg./Kg./day intravenously. White 
blood counts and platelet determinations should made 
daily twice weekly and the dosage adjusted accord- 
ingly. Intravenous infusions should continued for 
least days unless otherwise indicated. leukopenia 
between 1500 and 5000 cells per cu. mm. (or lower) may 
expected between the tenth and fourteenth day. 
the presence leukopenia less than 2000/cu. mm. 
Cytoxan should discontinued until the white cell count 
returns 2000 (usually within week). Dosage 
subsequently adjusted indicated the objec- 
tive response and the leukocyte count. the patient 
subjectively improved, the size the tumor has de- 
creased, the white cells are satisfactorily maintained 
between 2000 and 5000/cu. mm. oral dosage may insti- 
tuted equivalent intravenous dosage. 

Thrombocytopenia rarely observed this regimen. 
platelet counts less than 100,000/cu. mm. are ob- 
served, the patient should watched carefully. plate- 
lets continue decrease, Cytoxan should discontinued. 

The patient who has had previous treatment with al- 
kylating agents, x-ray, debilitated may more 
susceptible bone marrow depression, and initial Cytoxan 
doses should more conservative than the above. Such 
patients should have more frequent hematologic evalua- 
tion. Good medical practice demands access reliable 
hematologic laboratory when using Cytoxan. 


For neoplasms relatively resistant Patients 
with carcinomas and other malignant neoplasms believed 
less susceptible Cytoxan therapy are given 
dose mg./Kg./day intravenously. Unless there 
are indications the contrary, this dose continued for 
days, then stopped. Leukopenia usually ensues the 
tenth fourteenth day after the first dose Cytoxan. 
Thrombocyte reduction not common, and platelets may 
actually increase. The leukocyte count promptly returns 
toward normal levels most cases, and begins 
increase, sufficient Cytoxan administered maintain 
near 2000 5000/cu. mm. This may accomplished 
two intravenous injections weekly, oral admin- 
istration, combination both routes. oral 
dosage 200 mg. daily intravenous injection 
mg./Kg. twice will usually suffice. 

The platelet and leukocyte counts should followed 
carefully, and the prior treatment history patients 
carefully evaluated delineated above. 


objective measure for dosage seems the number 
circulating white blood cells. This used index 
the activity the hematopoietic system, especially the 
bone marrow. The mechanism which Cytoxan causes 
reduction the level white blood cells not known, 
but cessation dosage results increase the level, 
indicating that the hematopoietic system had not been 
permanently affected. When large doses mg./Kg./day 
for days) are given initially, the white cell count falls 
rapidly. Following the cessation the 6-day course, the 
white cells may continue decline for long days 
and then increase. The reduction the white cell count 
during Cytoxan therapy and its subsequent increase when 
therapy discontinued can repeated the same pa- 
tient. Maximal reduction leukocyte count indicates the 
maximal permissible Cytoxan level for therapeutic effect. 
Leukopenic patients must watched carefully for evi- 
dence infection. 

Total white blood cell and thrombocyte counts should 
obtained more times weekly order evaluate 
therapy and adjust dosage. 

SIDE EFFECTS: Although Cytoxan related nitrogen 
‘mustard, has vesicant effect tissue. does not 
traumatize the vein when injected intravenously, nor does 
cause any localized tissue reaction following extravasa- 
tion. may administered intravenously, intramuscu- 
larly, intraperitoneally, intrapleurally directly into the 


tumor, when indicated. apparently active each 
these routes. 

Nausea and vomiting are common and depend dose 
and individual susceptibility. However, many investi- 
gators accept the nausea and vomiting favor main- 
taining maximal therapy. The vomiting can controlled 
with antiemetic agents. 

Alopecia frequent side reaction Cytoxan therapy. 
has been observed 28% the patients studied 
this country. The incidence greater with larger doses. 
The loss hair may first noted about the day 
therapy and may proceed alopecia totalis. This effect 
reversed following discontinuance Cytoxan; during 
reduced maintenance therapy, hair may reappear. 
essential advise the patient advance concerning this 
effect the drug. 

Dizziness short duration and minor degree has 
occasionally been reported. 

Leukopenia expected effect and can used 
guide therapy. Thrombocytopenia may occur, especi- 
ally after large doses. The leukocyte platelet counts 
occasional patient may fall precipitously after even 
small doses Cytoxan, with all alkylating agents. The 
drug should discontinued such patients and reinsti- 
tuted later lower dosage after satisfactory 
recovery has occurred. Prior treatment with x-ray with 
other chemotherapeutic agents frequently causes 
earlier exaggerated leukopenia thrombocytopenia 
after Cytoxan medication. Only rarely has there been 
report erythrocyte hemoglobin reduction. 


ADMINISTRATION: Add cc. sterile water (Water for 
Injection, U.S.P.) 100 mg. Cytoxan the sterile vial 
(add cc. 200 mg. vial). Shake, allow stand until 
clear, remove with sterile syringe and needle and inject. 

The freshly prepared solution Cytoxan may ad- 
ministered intravenously, intramuscularly, intraperitone- 
ally, intrapleurally, directly into the tumor. The 
solution should administered promptly after being 
made but satisfactory for use for three hours after 
preparation. 

the patient receiving parenteral infusion, the 
Cytoxan solution may injected into the rubber tubing 
the solution glucose saline. 

thrombosis thrombophlebitis has been reported 
from injections Cytoxan. Extravasation the drug 
into the subcutaneous tissues does not result local 
reactions. 


PRECAUTIONS: Cytoxan should not given any 
person with severe leukopenia, thrombocytopenia, 
bone marrow infiltrated with malignant cells. may 
given with suitable precautions patients who have had 
recent treatment, recent treatment with cytotoxic 
agent, surgical procedure within 2-3 weeks, debili- 
tated patients. 

AVAILABILITY: Cytoxan available follows: 

Cytoxan for Injection, 100 mg., sterile dry-filled vial 
containing 100 mg. cyclophosphamide and mg. sodium 
chloride. Packaged, vials per carton. 

Cytoxan for Injection, 200 mg., sterile dry-filled vial 
containing 200 mg. cyclophosphamide and mg. sodium 
chloride. Packaged, vials per carton. 

Cytoxan Tablets for oral administration, mg., white, 

round tablets, flecked with blue for easy identification, 
Packaged, 100 tablets per bottle. 
For copy the Cytoxan brochure, other additional 
information Cytoxan, communicate directly with the 
Medical Department, Mead Johnson Laboratories, Evans- 
ville 21, Indiana. 


Mead Johnson 
Laboratories 
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Erythropoietin—a significant 
discovery clinical hematology 


wealth evidence now confirms the fact that red blood 
cell production controlled the hormone erythropoi- 
Demonstrated human erythropoietin 
has been shown produce increase 
utilization the isotope, and increase erythrocyte 
precursors marrow 


erythropoietin levels—new criteria 

erythropoietin blood levels can 

demonstrated severe anemia and 

Soon thereafter, the effect 

the higher levels appears in- 

creased erythroid marrow 

Since the hemopoietic marrow 

normally required, many anemias may 

due inadequate erythropoietin 

tion excessive excretion. 

how does erythropoietin affect iron metabolism? Absorp- 

tion and utilization iron are dependent upon the rate 

bone marrow erythropoiesis which, turn, dependent 

upon erythropoietin Thus, the demand for iron 

created accelerated erythropoiesis satisfied both 

increased gastrointestinal absorption and mobilization 

storage iron. Inadequate erythropoietin levels would seem- 


ingly account for the frequently disappointing results with 
the use iron alone many the anemias. 


can medication increase erythropoietin levels? Cobalt has 
been shown strikingly effective increasing the 
production Cobalt-enhanced eryth- 
ropoietin accelerates red cell production and improves 
iron utilization with subsequent increase hemoglobin 
and erythrocytes. The new concepts the cause, 
diagnosis, and management anemia may now applied 
Clinically the sound basis extensive studies published 
therapeutic 


(1) Gordon, S.: Physiol. 39:1, 1959. (2) Erslev, Lab. 
Clin. Med. 50:543, 1957. (3) Rosse, F., and Gurney, W.: Lab. 
Clin. Med. 53:446, 1959. (4) Gurney, W.; Goldwasser, E., and Pan, 
Lab. Clin. Med. 50:534, 1957. (5) Rambach, A.; Alt, F., and 
Cooper, D.: Blood 12:1101, 1957. (6) Gordon, S., al.: Proc. Soc. 
Exp. Biol. Med. 92:598, 1956. (7) Blood 10:954, 1955. 
(8) Goldwasser, E.; Jacobson, Fried, W., and Plzak, Blood 13:55, 
1958. (9) Stohiman, F., Jr., and Brecher, G.: Proc. Soc. Exp. Biol. & Med. 
100:40, 1959. (10) Kraus, L. M., and Kraus, A. P.: Fed. Proc. 18:1051, 
(11) Bothwell, H.; Pirzio-Biroli, G., and Finch, A.: Lab. 
Clin. Med. 51:24, 1958. (12) Beutler, E., and Buttenwieser, Lab. 
Clin. Med. 55:274, 1960. (13) Goldwasser, E.; Jacobson, 0.; Fried, W., 
and Sciencé 125:1085, 1957. (14) Murdock, R., Jr., and 
Klotz, Am. Pharm. (Scient. Ed.) 48:143, 1959. 


chloride (cobalt 3.7 mg. ferrous 
V-00361-R sulfate exsiccated, 100 mg. 


LLOYD BROTHERS, INC. 


Cincinnati, Ohio 
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disorders? 


CONSIDER CITRUS PECTIN AND DERIVATIVES: Pectin Pectin Cellulose 
Complex, Polygalacturonic and Galacturonic Acids 


Diarrheas, dysenteries— many other intestinal disorders—respond quickly and 
favorably pharmaceutical specialties whose key ingredient adequate 
dosage citrus pectin derivative. 


Sunkist® Pectin provides dependable therapeutic dosage galacturonic 
acid—the recognized detoxicating factor. Specialty formulations leading 
pharmaceutical manufacturers contain this product Sunkist Growers. 


Literature and bibliography available. Address: Sunkist Growers, Pharma- 
ceutical Products, 720 East Sunkist Street, Ontario, 


Sunkist Growers 


PHARMACEUTICAL DIVISION ONTARIO, CALIFORNIA 
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fever? 
pain? 


fatigue? 


Learn the Best Way Relieve the Dis- 
comfort from these Symptoms and Many 
Others from this Authoritative Guidebook 


Just Published! New 2nd Edition Modell 
RELIEF SYMPTOMS 


The new 2nd edition this popular book authoritative but never- 
theless very practical, down-to-earth guide aid you the daily prob- 
lems relieving your patient’s distress. It’s quick reference that can 
assist you providing relief quickly and effectively before diagnosis 
made. emergency situations, this book can tell you exactly how re- 
lieve pain discomfort until more satisfactory treatment available. 


Four introductory chapters general considerations explain the meaning 
symptoms, their analysis, their importance, the methods providing 
relief and the analysis response symptomatic treatment. These chap- 
ters serve not only introduction the more immediately practical 
chapters relief specific symptoms, but also basis for the approach 
treatment symptoms general well those not considered 


the book. 


Written informal and interesting style Walter Modell, M.D., the 
well known author, and editor CLINICAL PHARMACOLOGY AND 
THERAPEUTICS, this book discusses the relief specific symptoms 
individual chapters which include well over 95% those symptoms 
which bring patients the doctor’s office. 


WALTER MODELL, M.D., F.A.C.P. Published June, 1961. 2nd edition, 375 
pages, illustrated. Price, $11.50. 


Order Day Approval! 


THE MOSBY COMPANY 
3207 Washington Blvd., St. Mo. 


accept your offer examine copy the new 2nd edition Modell, 
RELIEF SYMPTOMS, priced $11.50, day approval without 
charge obligation. remittance with this order will save the mailing 


charge. 

Payment enclosed Charge Open new account 
(Same return privilege) for 


This day approval offer limited the continental U.S, only. 
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Florists may develop allergies flowers, insecticides and 


when allergies separate man from his work... 


— 


pollens and molds. All types occupational, 
seasonal occasional reactions foods and drugs respond 


Dimetane. With Dimetane most patients become symp- 


tom free and stay alert, and the job, for Dimetane works 


significantly lower the annoying side 


effects usually associated with antihistaminic therapy. 


Dimetane Extentabs 


parabromdylamine [brompheniramine] maleate 


DIMETANE Elixir—2 mg./5 cc. 


Dosage: Extentabs: Adults—One Extentab 8-12 twice 
daily. Children over 6—one Extentab Tablets: Adults— 
One two tablets three four times daily. Children over 
one tablet Children tablet Elixir: 
Adults—2-4 teaspoonfuls t.i.d. Children over 6—2 teaspoonfuls 
cc. (0.2 mg.) per pound body weight per hours. 


Side Effects: usually well tolerated. Occasional 
mild drowsiness may encountered. desired, this may 


offset small doses methamphetamine. Until known that TOMORROW'S WITH PERSISTENCE 


July-August, 1961 


engaging mechanical operations which require alertness. 
Contraindications: Sensitivity antihistamines. Also Available: 
Dimetane-Ten Injectable (10 mg./cc.) Dimetane-100 Inject- 


able (100 mg./cc.) 
References: Lineback, M.: The Eye, Ear, Nose and Throat Monthly 
39:342 (April) 1960. Fuchs, and Maurer, L.: New York Med. 
59:3060 (August 15) 1959. Kreindler, al.: Antibiotic Med. and Clin. 
Therapy 6:28 (January) 1959. Schiller, and Lowell, New 
England Med. 261:478 (September 1959. Edmonds, T.: The 
Laryngoscope 69:1213 (September) 1959. Horstman, 
A.: Am. Pract. Digest Treat. 10:96 (January) 1959. 


ROBINS CO., INC., Richmond 20, Virginia 
MAKING MEDICINES WITH INTEGRITY 


reliably relieve the symptoms...seldom affect alertness 
page 
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trigger 


TIGAN 250-mg safe that may used with complete confidence 
routine sickness” prescription any pregnancy. Tigan 250-mg 
Capsules may also prescribed with assurance wide range other emetic 
situations where antiemetic oral dosage form indicated. 


TIGAN Injectable —in pre- and postoperative nausea and vomiting and any 
emetic situation where desirable have rapid onset antiemetic action 
when oral administration not practical. 


TIGAN Suppositories especially indicated pediatric practice. Offers full 
antiemetic potency, avoids the risk extrapyramidal convulsive syndromes occasion- 
ally resulting from phenothiazine usage children. Tigan Suppositories are particularly 
useful children when oral administration not feasible. 


ROCHE 


LABORATORIES 
DIVISION OF HOFFMANN-LA ROCHE INC. 


TIGAN® Hydrochloride 
N-(3,4,5-trimethoxybenzoyl), benzylamine hydrochloride 
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Tigan 
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Editorial 


volume 


number July-August 1961 


One hundred two years after The Origin Species! 


Traditionally, editorials are written 
Angry Middle-Aged Men. This one being 
composed Tired and Somewhat Mel- 
ancholy Middle-Aged Man. 

friend mine young surgeon who 
completed year residency out- 
standing teaching hospital. 
house officership, was introduced the 
idea attempting solve clinically im- 
portant problems experimenting with 
animals such rats. “Just think,” said 
with wide-eyed enthusiasm that was excit- 
ing watch, can have ten controls and 
ten experimental animals, all them 
highly inbred and maintained under identi- 
cal nutritional and environmental condi- 
tions. couldn’t even begin answer 
question working with patients, but 
sure that the results this experiment 
will lead better understanding and bet- 
ter management patients with this dis- 
ease. 

Some. weeks later friend reported 
group second year medical students who 
had been assigned him for the purpose 
conducting term project the labora- 
tory. The students had listened politely 
his discussion the project they were 


about do; then, response invita- 
tion ask questions, one them said, 
have one. How come highly trained sur- 
geon like you spends his time fooling 
around with rats?” 

this student were expressing rare 
point view, there would need 
write this editorial. afraid that many 
medical students and many more practicing 
physicians have very little insight into the 
enormous fact that animal research the 
ultimate source much our knowledge 
human physiology, biochemistry, phar- 
macology, and therapeutics. For approxi- 
mately the past years, have listened 
large volume jolly badinage about 
the fact that what known “rat 
doctor,” and the implication strong that 
rat doctors are somehow more frivolous 
less responsible than “people doctors.” The 
wit with which this sentiment expressed 
varying quality, but one suspects that 
the recurrent nature the joke indicates 
more less profound misunderstanding 
the relationship between medical theory 
and practice the part many physicians 
and medical students. 

sensible person would deny that spe- 
cies differences exist that many physio- 
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logic insights developed experimental 
animals must later validated man. 
But such differences are surprisingly minor 
many levels: biologic organization, 
especially the cellular level. Any physi- 
cian who not enough biologist 
understand the immense fact (“the beauty 
and grandeur”) the kinship the spe- 
cies physician manqué. not bad 
idea remind ourselves, from time 
time, that the early studies DNA were 
done salmon sperm, that cytochrome 
was first seen bee’s wing muscle, that 
the Houssay phenomenon was originally 
observed the toad, that considerable 
amount our knowledge cholinesterase 
comes from the electric eel, that much 
what know about the transmission 
the nerve impulse was learned from the 
giant axon the squid. interesting 
reflect what the history chemotherapy 
infectious disease would have been like 
had not had were sus- 
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ceptible human pathogens 
could, therefore, used models hu- 
man diseases. Similar animal models 
human degenerative and 
eases have been, and are being, used ex- 
tensively. 

Snow speaks Two Cultures and 
the Scientific Revolution, the two cultures 
being science and the humanities. With 
the enlargement the academic establish- 
ment medicine, are serious danger 
developing two parallel cultures our 
own field. This unhappy development, 
for the fact that need each other. 
Together, theorist and practitioner add 
far more than either would without 
the other, and would pleasant 
could work atmosphere mutual 
respect. course, realize that all the 
misunderstanding between our two subcul- 
tures not unidirectional, but discussion 
the misunderstanding the practitioner 
the theorist must await sequel. 

Jay Tepperman, M.D. 
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and alone 


Indianapolis, Ind. 


Marion County General Hospital 


This report our initial experience 
the use postpartum patients sub- 
jects for the evaluation analgesics. Data 
are presented regarding the relative 
tiveness codeine, meperidine, and dex- 
tropropoxyphene when given alone 
combination with acetylsalicylic acid com- 

Since oral administration analgesics 
usual during the immediate postpartum 


Received for publication Oct. 1960. 
Laboratory for Clinical Research. 
Gynecology. 


compound composed 227 mg. acetylsalicylic 
acid, 160 mg. acetophenetidine, and 32.5 mg. caffeine. 


The use postpartum patients evaluating analgesic drugs 


The effectiveness dextropropoxyphene, codeine, and meperidine 


when administered orally with acetylsalicylic acid compound 


Patients were given capsules identical appearance containing mg. codeine, 

meperidine, dextropropoxyphene, blank combination with acetylsalicylic acid 

compound and alone. One two capsules were administered four times daily for the 
duration the postpartum hospitalization period. Analysis the data suggested that 
correlation between estimates pain intensity and estimates pain relief poor. 
the doses used, none produced analgesia reliably different from that comparable 
blank. The intensity all postpartum symptoms subsided rapidly that this method 


evaluation analgesics proved ineffective. 


Charles Gruber, Jr., M.D., D.Sc. (Med.),* Jerome Doss, M.D.,** 
Arthur M.D.,** and Stanley Chernish, M.D.* 


Department Gynecology and Lilly Laboratory for Clinical Research, 


period, evaluation pain-relieving 
pain-preventing drugs can conducted 
with little, any, added discomfort the 
patients and with only minor changes 
ward routine. 

During the period after delivery, patients 
may experience both visceral and 
(episiotomy) pain. Analgesic 
agents relieve both types Even 
when medications are not given, pain dur- 
ing the postpartum period subsides rap- 
idly. For this reason, was considered 
advisable administer only one form 
analgesic each patient. 

the basis subjective estimates re- 
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ALWAYS 4 


FREQUENTLY 3 


SOMETIMES 2 


QUESTION 


OCCASIONALLY 1 


NONE 0; 898% 


NONE 
A UTTLE 
SOME 
ALOT 
TERRIBLY 


QUESTION | 


Fig. The frequency occurrence various 
combinations answers question (Have you 
had cramps?) and question (How much the 
time have you noticed them?). Correlation co- 
efficient 0.92. Regression equation: 1.04 
0.88 1.12). 


COMPLETELY 4 
A Lor 


SOME 


QUESTION V 


A UTTLE 


NO 


NO 

A LUTTLE 
SOME 

COMPLETELY & 


QUESTION IV 


Fig. The frequency occurrence various 
combinations answers question (Did the 
medicine decrease the intensity your 
and question (Did the medicine decrease the 
duration your cramps?). Correlation coefficient 
0.99. Regression equation: 1.21 0.998 
1.21). 


Clinical Pharmacology 
and Therapeutics 


lief pain intensity after administration 
drug. the latter case, changes 
intensity are the yardstick. Included this 
report are the relationships which were 
found between these two measures anal- 
gesia, evaluation the questionnaire 
used obtain data, and estimation 
activity the doses the drugs adminis- 
tered the patients. 


Method 


All preparations were supplied single 
capsules identical appearance and iden- 
tified letter codes. They were recorded 
every months diminish any chance 
bias resulting from the curiosity ward 
personnel. After uncomplicated delivery, 
one medication was administered each 
the available patients for the duration 
her hospitalization (usually days). 
Therefore, the study, designed, did not 
deal solely with the treatment pain but 
also with its prevention. The subjects were 
assigned one therapy 
schedule. Each received one analgesic com- 
bination. The criticism this type as- 
signment was minimized selecting 
chance medication for each group 
patients each time new code was intro- 
duced. 

The following medications 
cluded: blank, mg. codeine phosphate, 
mg. meperidine hydrochloride, mg. 
dextropropoxyphene hydrochloride, 
salicylic acid compound, mg. codeine 
phosphate with acetylsalicylic acid com- 
pound, mg. meperidine 
ride with acetylsalicylic acid compound, 


Table The code letters assigned the various medications during the study 


Concomitant 


Blank 
Acetylsalicylic acid 


compound 


Column 
Dextropro- 
Codeine Meperidine poxyphene 
C,K,U 
H,M,S 


{ 
i 
<0! } 
| 
24) 
2, 344 
200, ++ 
2 aN 
| 4 
= of 155 1. 1 
Row Blank 
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fable The questions, empirical scales, and scores used the study 


No. 


Have you had cramps? 
(0) none (1) little (2) some (3) lot (4) terribly 
much the time have you noticed them? 
(0) none (1) occasionally (2) sometimes (3) frequently (4) all the time 
What were the most severe cramps you noticed? 
(0) none (1) little (2) some (3) lot (4) terrible 
Did the medicine decrease the intensity your cramps? 
(0) (1) (2) some (3) lot (4) completely 
Did the medicine decrease the duration your cramps? 
(0) (1) little (2) some (3) lot (4) constantly 
Have you had pain where you had stiches? 
(0) (1) (2) some (3) lot (4) terrible 
much the time have you noticed pain from your stiches? 
(0) none (1) occasionally (2) some (3) frequently (4) all the time 
VIII What the worst pain you have had from your stiches? 
(0) none (1) little (2) some (3) lot (4) terrible 
the medicine decrease the intensity pain from your stiches? 
(0) (1) little (2) some (3) lot (4) completely 
the medicine decrease the duration the pain from your stiches? 
(0) (1) little (2) some (3) lot (4) constantly 
Did you have any other effects from the medicine? 
(0) none (1) little (2) some (3) lot (4) terrible 
(Circle volunteered information) 
Nausea 
Vomiting 
Abdominal discomfort 
Constipation 
Diarrhea 
Dizziness 
Drowsiness 
Headache 
Itching 


and mg. dextropropoxyphene hydro- 
chloride with acetylsalicylic acid com- 

pound. These combinations drugs form 
Latin square. the interactions between 
the medications are not significant, com- 
parisons may made between the drugs 
from the totals the rows and columns 
obtained when the format presented 
Table used. Thus, two medications are 
available from which determination 
analgesic effectiveness may made, al- 
though only one-eighth the patients 
received completely inactive control Fig. The frequency occurrence various 
{ double blank). A comparison of the total combinations of answers to «question I (Have you 


had cramps?) and question (Did the medicine 
effects for row may compared those decrease the intensity your cramps?). Correla- 


row order demonstrate the tion coefficient 0.36. Regression equation: 
effectiveness acetylsalicylic acid com- 1.21 0.46 1.12). 


SOME 2 


QUESTION IV 


A UTTLE 


NO 


NONE 
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Table The frequency occurrence 
various combinations answers 
questions and IV* 


Pain 
eli 


Scale 


Complete 


*Question Have you had cramps? Question IV: 
Did the medicine decrease the intensity your cramps? 
Reports pain—no relief” and pain—complete 
have been omitted. 


pound. Likewise, the total for column 
may used comparison those for 
columns and determine the effec- 
tiveness the other analgesics. 

Each day (Monday through the 
patients were asked, direct questions, 
quantitate pain intensity and the relief 
afforded the test drugs. The questions, 
empirical scales, and scores assigned the 


Clinical 
and Therapeuti:s 


scales are presented Table II. Since some 
patients did not have episiotomy, ques- 
tions through apply fewer patients 
than questions through One ob- 
server obtained all the data. 

Incongruous reports were never brought 
the attention the patient. Where pos- 
sible, each question was presented 
single unit unrelated the other questions. 
The order which the questions were 
presented (Table was kept constant. 
The questions are numbered facilitate 
presentation the results. 

Patients who were delivered between 
12:00 noon Friday and 12:00 noon 
Sunday were not included the study, 
although the medications were given 
them part the hospital routine. the 
first day therapy 928 subjects were in- 
terrogated, 724 these were questioned 
the second day, and 432 were seen 
successive days. Thus, 2,084 reports were 
obtained. 

The arbitrarily assigned scores were used 
all analyses. The statistical procedures 
(correlation, regression, and variance) are 
presented standard textbooks. 


Table IV. The number patient days which information was obtained for 


various analyses 


Concomitant 


Blank Blank 


Blank 

Codeine 

Codeine 

Meperidine 
Dextropropoxyphene 
Dextropropoxyphene 


NK NK NY 


Acetylsalicylic Blank 
acid compound Blank 

Codeine 
Codeine 
Meperidine 
Meperidine 
Dextropropoxyphene 
Dextropropoxyphene 


First day 


Three days All days 
Episiot- Episiot- 
Visceral omy 


4 
| | 
ju 
q 
Episiot- 
Drug Dose omy Vis 
q 


Volume 
Vumber 
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Cable Variance analyses the pain intensity data obtained from 432 patients 
direct questioning the second, and third days after normai delivery 


Source 


effects 


Patients 431 


Doses and capsules 
Days (1, and 
Drugs 
Blank vs. acetylsalicylic acid compound 
Among others: 
Blank vs. dextropropoxyphene 
Blank vs. codeine 
Blank vs. meperidine 
Interaction acetylsalicylic acid com- 
pound with others 


Primary interactions 
Days doses 
Doses drugs 
Days drugs 
Blank vs. acetylsalicylic acid compound/ 
days 
Slope 
Curvature 
Blank vs. dextropropoxyphene/days 
Slope 
Curvature 
Blank vs. codeine/days 
Slope 
Curvature 
Blank vs. meperidine/days 
Slope 
Curvature 
Remainder (error term for primary 
interactions 


Total 


Evaluation the questionnaire 


All the reports were included this 
portion the study. Questions II, and 
relate the intensity visceral pain; 
questions VI, VII, and VIII relate the 
intensity incisional pain. 

Results. Fig. presents the frequency 
with which various combinations an- 
swers questions and Ex- 
tremely close correlation was observed. 
similar relationship existed with questions 
and among questions VI, VII, and VIII. 

and pertain the relief 


Visceral Episiotomy 


Degrees Mean Mean 
freedom 


squares squares 


1.89 0.05 1.259 0.05 
4.71 0.05 0.043 
116.99 0.001 16.281 0.001 
11.39 0.001 2.647 0.01 
64.96 0.001 1.913 
4.15 0.05 5.124 0.001 
6.07 0.063 
0.18 0.030 
8.07 0.01 5.225 


0.73 


0.927 


1.23 
0.16 
1.27 


visceral pain; questions and the 
relief incisional pain. The frequency 
occurrence various combinations es- 


visceral pain relief are presented 


Fig. similar correlation was ob- 
served between the reports the ques- 
tions concerning incisional pain relief. 
The relationships which existed between 
estimates visceral pain intensity and 
relief are presented Fig. Reports 
pain and relief were obtained 873 
occasions; reports pain and complete 
relief appeared twenty-three times the 


(1) 
(3) 
(1) 
(1) 
(1) 
(3) 1.246 
(2) 0.209 
(7) 1.183 0.05 
(14) 0.05 0.409 
(1) 0.23 0.978 
(1) 5.35 0.01 0.060 
(1) 3.66 0.05 1.570 
(1) 0.60 0.088 
(1) 0.18 1.082 
(1) 1.46 0.202 
(1) 0.67 0.147 
(1) 1.29 0.000 
831 0.602 0.473 
1295 
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0.8; 
o7 07 


0,64 


0,5 


12 3 123 123 123 
BLANK BLANK DEXTRO— CODEINE MEPERIDINE 
PROPOXYPHENE 


Fig. Mean visceral pain relief scores. 


questionnaires from patients. another 
day when asked about incisional pain, 
these patients reported pain 
and relief. Also, 228 reports stated that 
pain was present and complete pain relief 
occurred. Poor correlation was also ob- 
served between incisional pain 
intensity and relief. 

Discussion. The similarity between the 
various estimates intensity and between 
the various estimates relief visceral 
incisional pain unnecessary 
evaluate all the questions individually. 
One question each group was considered 
typical and used subsequent analyses. 

The correlation between estimates 
pain intensity and estimates pain relief 
was poor. Reports pain and relief 
(873) may indicate that, the patient’s 
opinions, the situation was one inability 
measure the effectiveness the medica- 
tion the absence the symptom; only 
twenty-three reports pain and com- 
plete relief were obtained indicating maxi- 
mum drug effectiveness. 
and the presence pain were reported 
228 occasions. Since the interviews were 
conducted approximately hour inter- 
vals (each morning between 8:00 a.m. and 
10:00 possible that during this 
interval many patients may have noted 
uterine cramps one time and complete 
relief another. Most the studies 
analgesia reported the literature, how- 
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ever, include either estimates pain in- 
tensity pain relief, but not both. 
the change either intensity 
activity, correlation should expected. 
The correlation between the estimates 
pain was (Table this basis, 
the opinion the authors that the 
estimates pain relief and decrease the 
estimates pain intensity cannot used 
interchangeably measure analgesic 
activity. Further studies relating pain in- 
tensity pain relief seem warranted. 


Evaluation the analgesic 
activity the medications 


Initially, three separate analyses the 
analgesic effects were made. These were 
based (1) the 928 estimates pain in- 


2.0 


MEAN INTENSITY SCORE 


2 0.80 
9.82 
07 
51 050) 
04 
0,30 0,30 0,3 
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BLANK d-PROPOX YPHENE CODEINE MEPERIDINE 


Fig. Mean visceral pain intensity scores. 


tensity and relief provided all the 
patients and obtained within the first 
hours after medication was started, (2) 
the 1,296 estimates pain intensity and 
relief reported the 432 patients who 
were interrogated successive days, and 
(3) the 2,084 reports obtained during the 
entire study. The number patient days 


related each medication presented 
Table IV. 


*Acting suggestion made the editor this 
journal, two groups data concerning visceral pain were 
removed from the reports obtained all patient days. 
These were (1) statements pain and relief 
(2) statements the presence pain with 
relief. The rationale for this was attempt delete 
mutually incompatible 
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Fig. Mean visceral pain intensity scores. 


The reports obtained from the 432 pa- 
tients consecutive days were selected 
for presentation detail, since the effects 
the medications could evaluated over 
day period. The other analyses were 
accord with these. 

Results. The analgesic activity medi- 
cations may determined from estimates 
pain relief. this study, when visceral 
pain relief estimates were evaluated, very 
few statistically significant effects the 
medications were observed. illustrated 
Fig. the relief pain decreased the 
number days increased. almost iden- 
tical figure could prepared from the 
estimates incisional pain relief. 

Fig. presents the mean visceral pain 
intensity scores for each medication 
each day. significant 
tween acetylsalicylic acid compound and 
the other medications was observed (Table 
V). The pooled data were, therefore, used 
for drug comparisons. 

The means the estimates visceral 
pain intensity were presented Fig. 
Those associated with acetylsalicylic acid 
compound and meperidine 
cantly lower than those for the comparable 
medications. The rate change 

slope curvature, was signifi- 
antly more rapid with dextropropoxy- 
vhene acetylsalicylic acid compound 
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than with the comparable blank. The mean 
the estimates incisional pain was sig- 
nificantly lower when meperidine was 
given than when the comparable blank was 
used. 

Discussion. The design this experiment 
allows the use two measures anal- 
gesia. The first represented the over- 
all difference between the estimates pain 
when the analgesic used compared 
its blank. The second the difference 
rate decline pain intensity when the 
analgesic compared its blank. Both 
these yardsticks are subject gross inac- 
curacies. Certainly, the results obtained 
not allow conclusions concerning drug dose 
effects. 

Even when apparently incompatible data 
were deleted, was not possible demon- 
strate significant pain relief. Although ace- 


86) 


MEAN INTENSITY SCORE 


Oay 12 3 123 123 2 
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PROPOX YPHENE 


Fig. Mean intensity scores for nausea, vomiting, 
and abdominal discomfort. 


424 
535 
= .400 
0.2 


PROPOX YPHENE 


Fig. Mean intensity scores for dizziness, drowsi- 
ness, and headache. 


172 
| = 133) 
033 
0.30 
62 ‘ 
009 
| 006 
003 
ay 
997 
4 


436 Gruber, Doss, Baptisti, and Chernish 


Table VI. The pain intensity (I) and pain 
relief (IV) scores reported the day 


Acetylsalicylic 

Blank acid compound 

No. (I) No. 


ten- (IV) pa- ten- (IV) pa- 

Codeine 198 109 119 


Dextro- 

propoxy- 


were deleted. 


tylsalicylic acid compound was apparently 
associated with significantly 0.001) 
more relief, significant 0.20) dose 
effects were found. The data which 


these statistics were based are presented 
Table VI. 


Evaluation the effects the 
medications other symptoms 


The number patient days which 
one more symptoms (other than pain) 
were reported the 432 patients complet- 
ing days therapy presented Table 
VII. These symptoms were rarely 
cient severity for the patients volunteer 
any information. 

Results. When reports were elicited from 
the patients asking direct questions dur- 
ing the interview, apparently minor com- 
plaints were reported. The analysis vari- 
ance (scoring negative report zero and 
positive report one) presented 
Table VIII. According this analysis, the 
frequency side reported was sig- 
nificantly greater for codeine and meperi- 
dine than for blank and dextropropoxy- 
phene. Codeine, also, apparently decreased 
the rate (slope) disappearance 
symptoms. 

obtaining these data, attempt was 
made quantitate the severity several 
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symptoms. After collation, was found 
that constipation, diarrhea, itching 
were reported infrequently. significant 
associations with therapy could demon- 
strated. Therefore, the analyses these 
results are not Nausea, vomit- 
ing, and abdominal discomfort seemed 
related. The mean intensity scores for 
these symptoms group are presented 
significant increase intensity was asso- 
ciated with the administration meperi- 
dine. When dextropropoxyphene was ad- 
ministered, these complaints decreased 
severity greater rate than with blank. 
This decrease was most prominent the 
second day (curvature, Table IX). 

Dizziness, drowsiness, 
seemed associated. The means the 
intensity scores for this group are presented 
Fig. These data are ambiguous. Co- 
deine and meperidine were associated with 
significant increases the total intensity 
these complaints demonstrated the 
means over the day period. comparison 
the blank, the intensity decreased with 
significant rapidity 
acid compound, codeine, and meperidine 
were given (slope, Table IX). 

Discussion. All the reported symptoms 
decreased intensity during the day 
period the study. When 
dividually, they failed meet the require- 
ments for statistical significance. This was 
not when the data relative similar 
systems were pooled for statistical analysis. 
When this was done, meperidine adminis- 
tration was apparently associated with 
increase both gastrointestinal and central 
nervous system symptoms; the use co- 
deine was apparently associated with 
increase those relative the central 
nervous system; dextropropoxyphene 
acetylsalicylic acid compound were not as- 
sociated with any significant change 
symptomatology. 


Discussion 


The conflicting results which may 
during apparently similar investigations ar: 
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Number 


commonly produced differences 
methodology. When subjective responses, 
such pain intensity, pain relief, other 
are involved, minor differences 
technique are always present and major 
changes methodology are common. 
These changes are related the aptitude, 
experience, and interests the investiga- 
tors, the understanding and willingness 
the subjects, and the facilities and coopera- 
tiveness the institution which the 
work done. few the more important 
factors which may involved such 
study are follows: (1) The medications: 
doses used, indications for administration, 
frequency administration, number 
doses, and order administration. (2) The 
patients: clinical bases for selection, assign- 
ment groups for purposes medication, 
and attitudes toward the research project, 
the investigator, and other personnel in- 
volved medical care. (3) The observer: 
physical attributes, emotional attributes, 
and attitude toward the research project, 
the investigation, the patients, and other 
personnel. (4) The observations: selection 
questions, frequency, and the manner 
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which they are obtained, recorded, col- 
lated, and evaluated. 

One cannot justify comparison this 
study with all other similar studies. How- 
ever, the contrasts between this and few 
similar endeavors previously reported seem 
warrant short discussion. The estimates 
pain relief appeared unsatisfactory 
these patients. This unlike the results 
reported Cass and who found 
pain relief the most sensitive measure 
drug activity. There are several plausible 
explanations for this difference results, 
among which are: (1) The attitude 
chronically ill patients may quite differ- 
ent toward pain and relief than that 
postpartum patients. Therefore, the former 
group may able interpret changes 
pain relief most accurately and the latter 
changes pain intensity. (2) The pain 
the chronically ill patient tends recur, 
whereas that the 
subsides spontaneously. This may influence 
the ability the individual evaluate 
pain intensity and pain relief. (3) Cass and 
previously stressed pain relief, 
whereas Gruber and coauthors? used esti- 


Table VII. The number positive patient days obtained each means 


gathering data 


Day elicited 


No. Day volunteered 
Concomitant Drug (capsules) patients 


each interview, the patients were asked, you noticed anything else?” and subsequently questioned 


lirectly concerning certain common complaints. 
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mates intensity. These differences 
emphasis may have influenced the results. 
(4) The evaluation fixed interval 
hours after medication) may have allowed 
more critical relief estimates, whereas in- 
terrogation hour intervals may pro- 
duce more accurate estimates intensity. 
(5) The administration test medications 
routinely rather than demand for the 
relief pain may have influenced the ef- 
fectiveness the various parts the 
questionnaire. 


Clinical 
and 


Significant and consistent effects were 
not demonstrated either the first day 
over the days evaluation. This unlike 
the results Free and who used 
rectal suppositories. 
were administered patients when they 
complained syndrome diagnosed 
typical postpartum pain and when relief 
was requested. Effectiveness 
mined the time the next medication was 
requested. these patients, the pain and 
discomfort subsided rapidly. Nevertheless, 


Table Variance analysis the data concerning patient days which 
other symptoms were reported voluntarily direct questioning 


Source Sum squares freedom 


Degrees Mean 


Patients 154.84 431 0.45 1.61 
Doses 0.30 0.30 1.07 
Days 19.67 9.84 35.14 0.001 
Drugs 5.99 0.86 3.07 
Blank vs. acetylsalicylic acid 
compound (0.15) (1) 0.15 
Others (3) 1.53 5.46 0.01 
Blank vs. dextropropoxyphene (0.06 (1) 0.06 
Codeine vs. meperidine (1) 0.00 
Blank plus dextropropoxy- 
phene vs. codeine plus (1) 4.54 16.21 0.001 
meperidine (4.54) 
Interaction (1.24) 0.41 1.46 
Total interactions (error for main 
effects 6.48 0.28 
Doses days (0.25) 0.12 1.20 
Doses drugs (3.85) 0.55 
Days drugs 0.17 1.70 
Blank vs. acetylsalicylic acid 
compound/days 
Slope (0.01) (1) 0.01 
Curvature (0.06 (1) 0.06 
Blank vs. dextropropoxyphene 
/days 
Curvature (0.00 (1) 0.00 
Blank vs. codeine/days 
Slope (0.68 (1) 0.68 6.80 0.01 
Curvature (0.14) (1) 0.14 1.40 
Blank vs. meperidine/days 
Slope (0.49 (1) 0.49 4.90 0.05 
Curvature (0.00 (1) 0.00 
Remainder (error for primary 
interactions 84.56 831 


Total 


| | 
1 
271.84 1295 


Number 


Degrees 
Source freedom 


Patients 431 
Symptoms 
Doses 
Days 
Drugs 
Blank vs. acetylsalicylic acid 
compound (1) 
Others: (3) 
Blank vs. dextropropoxy- 
phene (1) 
Blank vs. codeine (1) 
Blank vs. meperidine (1) 
Interaction (3) 


Total interactions (error for 
main effects 
Symptom doses (2) 
Symptom days (4) 
Symptom drugs (14) 
Doses days (2) 
Doses drugs (7) 
Days drugs (14) 
Blank vs. acetylsalicylic 
acid compound/days 
Slope (1) 
Curvature (1) 
Blank vs. dextropropoxy- 
phene/days 
Slope (1) 
Curvature (1) 
Blank vs. codeine/days 
Slope (1) 
Curvature (1) 
Blank vs. meperidine/days 
Slope (1) 


Curvature 


Remainder (error for primary 
interactions 3401 


3887 


Total 


attempt was made crossover medica- 
tions. Results the first doses were more 
illustrative differences drug potency 
‘han were the results four doses. This 
that the rapid subsidence pain 
than was gained the crossover 


echnique. 


Table IX. Variance analysis data concerning groups other symptoms 


Central nervous system 


Gastrointestinal symptoms symptoms 

Mean Mean 

squares value squares value 
0.53 1.59 

16.37 114.69 42.01 0.001 
0.66 9.01 3.30 
4.74 4.56 0.05 101.32 37.11 0.001 
0.89 6.11 
0.04 0.14 
1.55 4.84 0.01 
0.42 0.21 
1.37 12.02 4.40 0.05 
4.15 0.05 27.40 10.04 0.001 
0.51 0.99 
1.039 
0.86 0.04 


1.94 18.81 31.09 0.001 
1.14 3.62 0.001 0.79 


0.08 1.00 

1.66 1.49 2.46 

0.54 1.32 2.18 

0.00 2.86 4.73 0.05 
0.07 3.13 
0.94 0.59 

1.65 0.05 1.16 1.92 

0.06 3.19 
0.35 2.52 417 0.05 
0.21 14.28 23.60 0.001 


0.314 0.605 


Lasagna and administered 
analgesics orally patients with postpar- 
tum pain. Most their results were re- 
ported estimates pain relief. The 
evaluation pain intensity (pain 
was not advantageous. When 
acetylsalicylic acid (0.3 and 0.6 Gm.), 
meperidine (50 and 100 mg.), dextropro- 
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poxyphene (32 and mg.), and blank 
were compared, both acetylsalicylic acid 
and meperidine were significantly better 
than the blank (when the data from both 
doses were pooled). Although the mean 
peak score for the larger dose dextro- 
propoxyphene was greater than the mean 
peak score for either dose meperidine, 
the pooled data with this drug failed 
show significant difference from placebo. 
The patients paid greater price terms 
unpleasant effects for whatever pain 
relief they obtained from meperidine. The 
effectiveness the blank, the relative in- 
effectiveness the analgesics, and the ap- 
parent lack significant dose response 
are confirmed the results reported here. 

our opinion that the demonstration 
dose response tremendous impor- 
tance the interpretation the results 
obtained any study subjective phe- 
nomena. Since dose response was not 
obtained, hesitate stress the analysis 
which demonstrated analgesia with 
salicylic acid compound when the pooled 
data were Prockop, Eckenhoff, and 
administered analgesics orally 
postpartum patients. Significant differences 
existed the number patients given one 
two capsules the various medications. 
Nevertheless, they reported the effective- 
ness the medications (blank, acetylsali- 
cylic acid compound, 32.5 mg. codeine, 
32.5 mg. codeine and acetylsalicylic acid 
compound, 32.5 mg. dextropropoxyphene 
and 32.5 mg. dextropropoxyphene and ace- 
tylsalicylic acid compound) from pooled 
data. Pain relief estimates were obtained 
them the third postpartum day 
(after days therapy). Both visceral 
(uterine) and incisional (episiotomy) pain 
were studied. None the drugs influenced 
incisional pain significantly. Acetylsalicylic 
acid compound and codeine were reported 
produce significant reduction uter- 
ine pain. Their results concerning acetyl- 
salicylic compound are confirmed, least 
part, this report. 


Clinical 
and 


Conclusions 


this evaluation postpartum pe- 
tients, estimates pain relief 
poorly with those pain intensity. 

Although estimates intensity 
more reliable than estimates relief, 
drug-dose comparisons could made 
this group postpartum patients when 
clinically proved analgesics were given 
combination and alone. 

The intensity all the symptoms 
subsided rapidly days after delivery. 

comparison with comparable blank 
medications, codeine and meperidine were 
associated with statistically significant in- 
crease central nervous system symptoms 
(dizziness, drowsiness, 
meperidine with significant increase 
gastrointestinal symptoms (nausea, vomit- 
ing, and abdominal discomfort). 
salicylic acid compound dextropro- 
poxyphene did not cause untoward effects. 


wish thank Mrs. Forcum for interro- 
gating the patients and the Staff the Obstetri- 
cal Service for their attention the details 
patient care. 
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during surgical anesthesia 


results supplement nitrous oxide anesthesia cases major surgical operation. 


Anesthetic time/dose curves 


The interaction thiopental and oxymorphone 


equipotent mixture thiopental and oxymorphone was used with very satisfactory 


The mixture proved easy prepare and handle. 


The mean anesthetic time/dose curve was established for this mixture and compared with 
corresponding data obtained earlier for the component drugs. According the 


mathematical analysis, the anesthetic action the thiopental-oxymorphone 


mixture additive rather than synergistic. 


technique presented for the semiquantitative rating various anesthetic 


agents, and these criteria, the mixture better 


that oxymorphone* promising intra- 
venous anesthetic adjuvant because po- 
tentiates nitrous oxide while seems 
interfere less with homeostasis than other 
drugs previously employed for this pur- 
pose, namely, thiopental, meperidine, halo- 
thane, From the practical standpoint, 
find out how oxymorphone affects the ac- 
tion thiopental because isolated 
reports reaching the 


This study was supported grants from Abbott 
Canada Ltd., Montreal, Que., and Endo 
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intravenous anesthetic agent than either the components. 


Keeri-Szanto, M.D., Knaff, M.D., and Rondeau, M.D. Montreal, Que. 
Department Anaesthesia, Notre Dame Hospital 


prolonged depression some subjects who 
received the two drugs close succession. 
With this mind, have undertaken 
semiquantitative study the problem. 


Material and methods 


The investigations were carried out, 
assigned the authors anesthetized 
for operations which were expected last 
longer than hours. Details the pre- 
operative sedation have been 
The effect the premedication was rated 
the operating room arbitrary scale 
from (inadequate) (overdose) and 
recorded the patient’s chart before the 
start the anesthesia. 

Anesthesia was induced and maintained 
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Table Effect premedication and type 
surgical operation 


Characteristic Data 
Average age 48.7 
Sex (M/F) 20/24 
Rating preoperative sedation, 
average 3.15 
Areas surgical operation 
Upper abdomen 
Middle abdomen 
Lower abdomen 
Open chest 
Other 
Average succinylcholine requirements 
(ug per Kg. per min., cases 
Average anesthesia time (min. 218 


the following manner: mixture con- 
taining mg. thiopental and oxy- 
morphone per milliliter was prepared. This 
mixture clears after momentary cloud- 
ing and shows perceptible sign 
deterioration during hospital workday. 
large bore intravenous needle was then 
securely installed, and repeated small in- 
crements the thiopental-oxymorphone 
mixture were injected. the average case, 
the eyelid reflex disappeared after ml. 
was given. this point, nitrous 
oxygen mixture (5+2 per minute) was 
given anesthetic mask. Respirations 
were vigorously assisted, and the subjects 
became apneic minutes less. Further 
increments the mixture were given 
when necessary. soon apnea set in, 
endotracheal tube was passed with the aid 
suxamethonium bromide (average dose, 
mg.) and spray anesthesia the vocal 
cords. Hyperventilation (manual me- 
chanical) was continued with 
oxide-oxygen mixture per min- 
ute), and the depth anesthesia was ad- 
justed with additional ml. injections 
the thiopental-oxymorphone mixture. 
During surgical operation, the anesthesia 
was judged too light, was deepened 
whenever the subject’s forehead 
perfectly dry tiny facial swallowing 
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movements were noted. These signs proved 
more sensitive than the conventional pulse 
pressure changes. their absence, 
satisfactory anesthesia was maintained 
adjusting the relaxant drip (0.2 per cent 
constant consultation 
with the surgical team. With tech- 
nique, were always able avoid over- 
curarization. the end the operation, 
consciousness returned promptly and ade- 
quate gas exchange was maintained the 
patient when hyperventilation was discon- 
tinued. The mean anesthetic time/dose 
curve for this series was prepared 
described 


Results 


Table shows the relevant data concern- 
ing the patients and the types surgical 
operations this series. Table lists the 
data the mean time/dose curve. Fig. 
compares the drug requirements predicted 
the basis earlier work with the actual 
findings. 


Comment 


previously the shapes 
the thiopental and oxymorphone time/ 
dose curves are practically identical. They 
are accurately described the general 
formula: 


where (mg. per sq. M.) the cumulative dose 
the drug, 

(mg. per sq. per min.) the rate 
apparent transformation, 

(mg. per sq. M.) the amount drug 
contained its apparent distribution 
volume, 

the relative rate trans- 
location, 

(min.) the duration anesthesia, 

the base natural logarithms. 


The relative potency thiopental and 
oxymorphone under the experimental con- 
ditions was established 1:470. was felt 
that the question synergism between the 
drugs could best studied administer- 
ing them equipotent mixture. this 
way, the vagaries drug requirements 
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Interaction thiopental and oxymorphone 


Number 


Table Average thiopental requirements 
(mg. per sq. M.) set times min.) 


No. 

12.5 106 4.6 

138 6.2 

189 9.5 

225 12.6 
100 42, 255 14.1 
125 283 175 
150 315 19.1 
175 362 
200 387 28.1 
250 442 38.6 
300 537 62.7 
536 87.8 


resulting from the contraction the ap- 
parent distribution volumes the drugs 
and from the changing translocation rates 
that are likely occur may avoided. 
the other hand, there the question 
how relevant the results obtained will 
the clinical situation which the two 
agents are usually administered sequen- 
tially. our belief that the results have 
relevance long the slower trans- 
location and the distribution volume con- 
traction are taken into account. Toward 
the end anesthesia, smaller dose 
any drug required achieve given 
effect than the beginning, even though 
the drug had not been 
the subject before. 

equation the mean 
drug consumption data 104 subjects 
the thiopental was found 


Assuming that the effects thiopental 
and oxymorphone are additive that 
the subjects the present series are com- 
parable those the previous studies, 
when 
mount calculated from the last equation, 


Divergence the experimentally estab- 
average curve from the 
value predicted the last equation would 
the present series, the best-fitting curve 
the experimentally determined average 
values corresponds the expression: 


The curves are shown Fig. 
minimum divergence +20 per cent from 
the predicted value set define syner- 
gism antagonism practical impor- 
tance, the actions thiopental and oxy- 
morphone are definitely not synergistic; 
fact, they may even somewhat 
antagonistic. This finding assumes added 
interest the light recent reports 
the pain action thio- 
pental.' 

This is, our knowledge, the first quan- 
titative report indicate that the anes- 
thetic action hypnotic and 
drug combination the result addi- 
tive and not potentiating process. The 


800 


Predicted 


Found 


MG, THIOPENTAL per SQUARE METER BODY SURFACE 


MINUTES ANESTPESIA TIME 
Fig. Comparison the predicted thiopental re- 
quirements (one-half the previously established 
value) with the results observed the present 
series. Vertical bars indicate per 
dence limits. 
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findings strongly suggest that the cases 
depression reported must 
from other causes. 

addition, our series also yields interest- 
ing qualitative information concerning the 
potential usefulness the thiopental-oxy- 
morphone mixture. When oxymorphone 
was used the sole intravenous anesthetic 
agent (briefly reported its effect 
was characterized relative bradycardia, 
unchanged blood pressure, 
easily suppressed—not depressed—respira- 
tion, and remarkable autonomic and 
circulatory stability the face greater 
than average surgical stress, making this 
drug desirable intravenous anesthetic 
agent. These properties were offset some- 
what slower onset action than with 
thiopental and certain amount 
difficulty correctly anticipating the need 
for further increments drug maintain 
consistently satisfactory anesthesia level. 

The mixture thiopental and oxymor- 
phone together with nitrous oxide occupies 
midway position between the supple- 


nitrous oxide with either 


the two agents. The onset anesthesia 
approaches the speed thiopental, respira- 
tory control easily achieved, bradycardia 
tolerated during light anesthesia, and 
steady state maintained with little trou- 
ble. the other hand, the blood pressure 
less stable than with oxymorphone alone, 
circulatory homeostasis more easily af- 
fected, and there greater tendency for 
the patient perspire than when 
morphone only employed. 

One the main difficulties the clinical 
study new anesthetic agents the lack 
universally acceptable standard with 
which the new agents may compared 
and the lack some method with which 
such investigations could quantified. 
these respects, the technique construct- 
ing time/dose curves and the mathematical 
analysis such curves may prove useful. 
This method assigns numerical 
certain characteristics the drug, and 
may yield mathematical formula for 
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ideal anesthetic. accepted that the 
ideal intravenous anesthetic one that 
rapidly distributed small tissue com- 
partment, that exerts its action low 
concentration, and that rapidly inacti- 
vated, are searching for agent with 
possible while and are relatively large. 
The general equation expressing the drug 
requirements such ideal intravenous 
anesthetic would thus approach 


matical expression the divergence any 
experimentally found equation 
and use this measure 
the excellence the drug, but from the 
practical standpoint, both easier and 
more relevant use the ratio B/A 
basis comparison. The quotient 
minutes, and denotes the time would 
take for the complete transformation the 
anesthetic contained the apparent dis- 
metabolization were continue con- 
stant rate. has been shown that 
B/A, which might appropriately called 
stant—around 200 minutes—when thiopen- 
tal, meperidine, oxymorphone 
ployed itself. However, when thiopental 
employed part mixture with 
oxymorphone, its inactivation time, well 
minutes, substantial change. this ex- 
tent then, the mixture might regarded 
better anesthetic agent than either 
its components alone, and this spite 
the fact that there potentiation the 
effects the drugs. 

The theoretic considerations are borne 
out clinical experience, based 
date this writing more than 100 cases, 
that subjects can anesthetized re- 
markably small doses 
oxymorphone mixture and that they 
quick and uneventful recovery soon 
the anesthetic discontinued. have 
explanation offer this stage 


Volume 
Number 


this paradox achieved. possible that 
supports our previous that 
the rate transformation intravenous 
anesthetics primarily function the 
effective perfusion the liver provided 
assume that the diminished inactivation 
time when the mixture 
flects better perfusion. 

curves can obtained from cases 
major surgical operation. The use this 
method should permit faster and more 
practical evaluation more drugs and drug 
mixtures than previously thought possible. 
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Diseases medical progress 


Progress report 


Because its well-founded and penetrating significance, the publication “Diseases 


Medical Progress” the New England Journal Medicine 1956 attracted great deal 


attention well-informed medical circles. monograph which surveyed the growing and 


increasingly serious subject was published the author 1959 (Charles Thomas, Publisher). 


The present review brings the subject date. How long will remain open 


question. any event, was considered that the subject sufficient importance 


devote half entire issue this journal it. 


Robert Harlan -Moser, Lieutenant Colonel, MC, USA* Honolulu, Hawaii 
Department Medicine, Tripler Army Hospital 


This article attempt revise the 
data from the literature which 
peared since January, 1958. would 
gross presumption assume that single 
author could read all the literature which 
would bear upon this subject. appre- 
ciated that the large body foreign lan- 
guage literature unfortunately neglected, 
and equally understood that the num- 
ber unrecorded observations 
genic disease exceed far those which 
appear contemporary publications. How- 
ever, despite these omissions, the amount 
literature reviewed has become increas- 
ingly voluminous. 


Statement the problem 


cerned with diseases which would not have 
occurred sound therapeutic procedure 
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had not been employed. The phenomenon 
second disease emerging the result 
treatment for pathologic condition 
traditional nemesis the physician. 

The problem adverse drug effects 
admirably discussed Friend and Hos- 
and essence, the latter state: 
“The relative infrequency with which drug 
the resourcefulness the but par- 
enthetically, may added that not 
fanciful suggest that for every drug used 
there will also patients who may react 
with unpredicted and adverse responses. 

Realization the problem throughout 
the profession shown the increasing 
number publications dealing with iatro- 
genic disease. the Aug. 22, 1959, 
the Journal the American 
Association, eight twelve 
cussed diseases medical progress. 
Journal the Albert 


2 
‘ 


Volume 
Number 


Center devoted its entire October, 1959, 
issue, the The Anesthesia 
Study Comitttee the New York State So- 
ciety Anesthesiologists presented thirty- 
eight articles iatrogenic problems en- 
countered the practice anesthesiology, 
and these appeared each issue the 
New York State Journal Medicine from 
January, 1956, until December, 1957. 
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Antibiotic-induced diseases 


The current status antibiotics clin- 
ical medicine was eloquently delineated 
Dr. Maxwell Finland the 1960 Shattuck 
summarizing the situation, 
stated: Bacteria that were the most 
important causes severe infection and 
mortality and were the most susceptible 
modern antibiotic agents have 
duced relatively minor role. Those 
that were much less frequent extremely 
rare causes bacteremia before 1935 and 
are also the least influenced these drugs 
have much more than compensated for the 
difference both numbers cases and 
numbers deaths.” 

What this reversal? One rea- 
son has been acquisition resistance 
antibacterial agents the “selection re- 
sistant variants exposure them”; an- 
other the result changes ecology 
the “normal bacterial inhabitants.” This 
has been due partly natural phenom- 
but the process has been accelerated 
the extensive use antibiotics ther- 
and prophylaxis. The unfortunate 
course antibiotics infection largely 
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blame. Finland joined many 
“clean” for patients receiving 
steroid for newborn babies 
women who had premature rupture pla- 
cental viral upper respira- 
tory for patients with indwell- 
ing catheters, prevention pulmonary 
infections patients with measles, for pa- 
tients with poliomyelitis who have under- 
uncomplicated 

The status prophylactic antibiotics re- 
mains unsettled, and articles continue 
appear advocating antibiotic prophylaxis 
various clinical There lit- 
tle argument against the use antituber- 
culous agents the child who develops 
positive reaction the Mantoux test 
against the employment penicillin the 
patient with rheumatic heart disease. There 
quarrel with those who advocate peni- 
cillin prophylaxis for the child with con- 
genital heart disease who has survived one 
carditis. 
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The problem staphylococci 


The ubiquitous, drug-resistant staphylo- 
cocci continue dominate the literature 
this problem virtually restricted hos- 
pitals, but unless the widespread “shot- 
gun” use antibiotics curtailed, will 
become general problem. 

Evidence hopeful trend now vis- 
ible. Reports the rising incidence 
small measure counterbalanced few 
which come from institutions that have put 
their house order and have begun 
note return toward more normal pat- 
tern. This has come only with increased 
awareness the causes resistance and 
thoughtful corrective practice. 
ported decline the incidence re- 
sistance penicillin and tetracycline from 
per cent per cent after institution 
rigidly controlled antibiotic 
factors which are recognized 
drug resistance are (1) 
insufficient positive indications for using 
antibiotics, (2) laxity 
(3) growth “carrier popula- 
tion” hospital personnel who have con- 
tinuous contact with 
and hands) sufficient maintain con- 
centration inhibitory for sensitive staphylo- 


cocci but not inhibitory for relatively 


sensitive and (4) staphy- 
lococcal contamination oxygen-humidi- 
fying and bed clothing. 

suggestion that resistant strains may 
spreading beyond the confines the 
per cent incidence penicillin-resist- 
ant (type 80) strain from Re- 
sistance staphylococci antibiotics other 
than penicillin also developing. quite 
likely that the causes are the same with 
penicillin. Strains resistant the following 
have been described: 
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cemia have been reported 
treated with ristocetin, although the exist- 
staphylococcus remains universally 
accepted. Death occurred despite vitro 
demonstration that bacteriostatic 
tericidal levels had been obtained the 
patients’ sera. These authors 
ter results using combination “other 
antimicrobial 
and 
staphylococcal diarrhea. (See “Surgically 
These complications 
appear international scale, shown 
reports from Switzer- 
Most cases appear during the post- 
operative period and seem related 
the administration prophylactic anti- 
biotics. Tetracycline has caused these com- 
plications whether given orally 
Enterocolitis has also occurred 
after tetracycline given for bronchopneu- 
and neomycin therapy 
Dearing, Baggenstoss, and 
note that some cases pseudomembranous 
enterocolitis apparently 
Staphylococcus aureus the 
Indeed, the entity was well known before 
antibiotics became available, and some 
cases these agents may not the cause 
the complication. interesting comment 
Corday and that pseudo- 
membranous enterocolitis may compli- 
cation shock (Gram-negative septi- 
cemia) with ischemic damage 
mesenteric vascular hypotension. 
the rising incidence this disease since the 
advent antibiotics suggests that the nor- 
mal bacteria the colon are suppressed 
broad spectrum antibiotics, thereby per- 
mitting resistant staphylococci multiply 
and invade the bowel wall. 
pneumonia. (See “Re- 
spiratory This destructive inter- 
stitial emerging the wale 
antibiotic-treated virus pneumonitis 
rare but distressing event. The recent 
demic Asian influenza provided 
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tunities observe secondary invasion 
the deaths among those with chronic car- 
diopulmonary diseases, the very young, and 
the very old, superinfection with resistant 
staphylococci 
mortality. Soto, Broun, and iden- 
tified the alveolar-capillary block that oc- 
curred Asian influenza and agreed that 
bacterial superinfections and generalized 
toxemia were contributory causes fatal 
cases. Oswald, Shooter, and 
stated that uniform mortality from com- 
plicating 
curred all ages, while most deaths not 
the result the staphylococcal infection 
were among those over the age 55. 
report has appeared patients with se- 
vere necrotizing staphylococcal pneumonia 
unresponsive 
treated pulmonary resection; the 
patients tolerated this heroic procedure 
with remarkably little difficulty. The only 

Staphylococcal parotitis. (See “Surgical 
diseases.”) This severe infection compli- 
postoperative period many 
elderly patients. related dehy dration 
and prophylactic and also oc- 
curs after cerebrovascular 
elderly patients, whom poor oral hygiene 
and dehydration appear contributory 
factors. 


Other bacteria 


Pathogenic enteric organisms 
syndrome have increased clin- 
ical importance the same 
and the same mechan- 
Gram-negative septicemias are occur- 
ring more frequently than 
appraisal salmonellosis, Black, 
Kunz, and offer evidence the 
omnipresence this organism and its tend- 
created modern medicine 

patients treated with cortisone and 
another debilitating 
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Malizia, Gangarosa, and described 
two incidents which benzalkonium chlo- 
ride was the source hospital contamina- 
tion with Gram-negative organisms. 

Resistance antibiotics has also begun 
appear other organisms. The occur- 
rence subacute bacterial endocarditis 
caused penicillin-resistant Streptococcus 
viridans has been patient re- 
ceiving penicillin prophylaxis against acute 
rheumatic fever. This would most dis- 
tressing situation substantiated. 
creasing number infections resulting 
have 
been reported from England; these were 
fortunately associated with return 
sensitivity many cases. 
However, many organisms thought 
antibiotic-resistant staphylococci may tum 


Fungal infections 


Candida albicans. This common 
complication the treatment staphylo- 
infection patients receiving anti- 


biotics. Braude and reported another 


case disseminated moniliasis and delin- 
eated the syndrome. each instance far 
reported, the patient had been admitted 
with another disease which was severe and 
protracted; antibiotics were administered, 
and the onset moniliasis was heralded 
shock, fever, depression, 
tinal bleeding. report has appeared 
patients with abscesses caused al- 
bicans the injection site; both were 
chronically ill and had been large doses 
antibiotics for prolonged periods, one 
patient having received intermittent corti- 
costeroid therapy Endocarditis re- 
sulting from albicans has been the sub- 
gastric moniliasis has been reported 
patient with ill-defined condition for 
which was receiving oxytetracycline and 
Esophageal moniliasis has also 
been Moniliasis the soft 
palate and pharynx following the use 
antibiotic has received editorial 
review 427 cases pruri- 
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tus ani associated with chlortetracycline 
and oxytetracycline administration has ap- 

Mucormycosis. reviewed 110 
cases phycomycetous infections from the 
literature and added his own. The in- 
fection was usually secondary debilitat- 
ing disease (cancer, lymphoma, diabetes 
mellitus Those patients treated with ster- 
oids, antibiotics, and 
timately succumbed the insidious inva- 
sion the organism causing mucormycosis. 


Antibiotics 


Chloramphenicol. The immaturity the 
hepatic enzyme systems the premature 
and newborn infant has serious implications 
phenicol used dosages higher than those 
recommended infants has caused pecu- 
liar syndrome characterized abdominal 
distention, progressive pallor with cyanosis 
(“gray syndrome”), 
and irregular respiration. has been postu- 
lated that the effects are caused 
inability the immature liver conjugate 
chloramphenicol with glucuronic acid. Diffi- 
culty exaggerated decreased ability 
the renal tubules secrete the conjugate, 
and consequently, high blood levels un- 
conjugated chloramphenicol 


eral vascular collapse. Routine 


lactic administration these drugs pre- 
mature infants condemned.'* Closer 
scrutiny dosage recommended when 
chloramphenicol the indicated 
similar manner, the kernicterus asso- 
ciated with sulfisoxazole has 
uted immaturity the hepatic enzyme 
(see “Hematologic diseases” 
Dihydrostreptomycin. occurred 
patients reports whom were col- 
lected from the literature over year pe- 
many these there was proper indica- 
tion for antibiotic therapy, the doses em- 
ployed were often small, and there was 
delay the onset deafness some 
weeks months after cessation ther- 
apy. The practice packaging penicillin 


and Therapeutics 


combination with dihydrostreptomycin 
should 

Kanamycin and vancomycin. Kanamycin 
has been implicated causative agent 
Apparently, employed the same 
time shortly before after other oto- 
toxic agents, the tendency deafness in- 
creased. Deafness often preceded tin- 
nitus, and many cases the deafness may 
progress after the drug has 
drawn. may not occur until weeks 
months after cessation 
Vancomycin acts manner similar the 
other ototoxic addition, signifi- 
cant nephrotoxicity, neurologic changes 
(circumoral numbness, parasthesias, pero- 
restlessness), maculopapular 
rashes, proctitis, and pain injection sites 
have been recorded. 

Ristocetin. This drug has been impli- 
‘ated etiologic factor thrombo- 
phlebitis injection sites well 
thrombocytopenia 
Gangarosa and found throm- 
bocytopenia occur with ther- 
apy and demonstrated “marked platelet ag- 
glutination when ristocetin incubated 
with normal human blood suggesting 
peripheral rather than central toxic ef- 
fect.” They considered that the neutropenia 
could explained similar basis. 

The broad spectrum Oxy- 
tetracycline, chlortetracycline, 
and chloramphenicol may decrease the in- 
testinal bacteria, with associated decline 
fecal and urinary urobilinogen stool 
bilirubin level rises. 
cycline has been reported induce photo- 
Neomycin has caused contact 
dermatitis and malabsorption 
syndrome experimental 

Kunin and investigated the ef- 
fect anuria antibiotic blood levels and 
found that blood levels tetracycline, 
penicillin, streptomycin, 
were unusually well sustained but blood 
levels chlortetracycline and erythromycin 
were not affected. apparent that the 
dose must regulated according 


¥ 4 


2 me Oo 
Diseases medical progress 451 
Table Brief summary hazards 
Drug Major 


Amphotericin 
Bacitracin 


Chloramphenicol 
Dihydrostreptomycin 


Erythromycin 


Hyperpyrexia, chills, transient azotemia 
Rare 


Rare 


Common; circumoral paresthesias, rash 
and contact dermatitis—rare 

Occasional gastrointestinal complication 
and severe urticaria 


None 
Renal impairment 


Agranulocytosis, thrombocytopenia, cir- 
culatory collapse 


Rare; occasional blood dyscrasia, deaf- 
ness 
None 


Deafness 


Renal impairment, deafness 


Kanamycin Rash, proctitis, renal involvement, local 
pain muscle 

Neomycin Pain injection site 

Novobiocin 

Penicillin Common; drug rash, angioneurotic 


edema, urticaria, 


reaction 


Polymyxin 


Drug rash with without pyrexia Rare 


Exfoliative dermatitis and superimposed 
phylactic reaction 


Local pain, nerve involvement with Rare; nephropathy 


paresthesias and occasional cerebellar 


ataxia 


Ristocetin Phlebitis 


Sulfamethoxypyridazine 
Sulfisoxazole 


Tetracycline 


Thrombocytopenia (2), neutropenia 
(high doses) (18 


Severe rash (high doses 


Kernicterus (?) 


superimposed Candida infection; drug fections 


rash 


Vancomycin 


Hyperpyrexia, drug rash, phlebitis 


Deafness 


biologic half-life the drug anuric pa- 
tients and can ascertained periodic 
blood level determinations. 

Erythromycin has caused severe utti- 
duced acute toxic degeneration the liver 
toxic nephrosis.'* 

One death has followed anaphylaxis after 
caine 

Penicillin. There large literature 
‘he untoward effects 

Welch stated that about per cent 

the population the United States may 
the course lifetime become sensi- 


tive some food, drug, cosmetic, other 
substance containing penicillin. Perhaps 
million persons may react anti- 
biotics given therapy through inad- 
vertent ingestion food containing them 
(antibiotics food swine and poultry, 
crop sprays, poultry 
and fish and milk from animals that eat 
feed with antibiotics There little reason 
expect things The ques- 
tion antibiotics milk has been inves- 
tigated the Council Drugs the 
American Medical Association. 
ommended the Department Health, 
Education, and Welfare that 
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should taken eliminate penicillin from 
the milk Antibiotic 
and have also caused reactions. 
reported fatal cases peni- 
cillin anaphylaxis found years New 
York City. 

Oral penicillin has been indicted the 
cause anaphylactic reactions more 
than cases’; these were fatal. Top- 
ical penicillin has caused violent ana- 
mains the commonest kind penicillin re- 
action. Attempts prevent serum sickness 
the concomitant administration anti- 
histamines has not been Par- 
enteral corticosteroids remain effective 
treatment choice. One report success- 
ful management serum sickness reac- 
tion with potassium salicylate, 
aminobenzoate, and ascorbic acid has been 
Dermatitis following the ingestion 
milk from cows given 
mastitis has been Sensitivity re- 
actions poliomyelitis vaccine have been 
attributed entry into the circulation 
the penicillin streptomycin used the 
preparation the vaccine. Reactions oc- 
curred patients after total 42,644 
ported incidence 16.5 per cent un- 
toward reactions 3,970 children who had 


received one more injections; 106 were 


allergic responses; most patients 
ceived penicillin previously. Malaise, urti- 
caria, fever, lymphadenopathy, exfoliative 
dermatitis, jaundice have 
ported following injection poliomye- 
litis vaccine.*! 

case pachymeningitis after admin- 
other urticaria the gastric mucosa 
with massive hemorrhage following oral 
penicillin have been Acute renal 
shutdown which was attributed 
cillin hypersensitivity was dramatically re- 
the site injection penicillin sesame 
cidence reactions benza- 
thine penicillin series recorded mili- 
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tary installations was 1.14 per cent after 
600,000 and 1.68 per and 
phenoxyethylpenicillin 
Cross reactions skin testing and passive 
transfer with persons hypersensitive pen- 
icillin were described 
hemagglutination technique detect 
penicillin antibodies. Its ultimate value 
predicting sensitivity unknown pres- 
ent. 

attempt review the most sig- 
nificant reactions antibiotics, the Food 
and Drug Administration conducted 
tional survey. Penicillin headed the list 
offending agents. Anaphylactic shock was 
the most frequent and serious reaction, with 
per cent fatality rate. Superinfections, 
skin reactions, blood dyscrasias, and angio- 
neurotic edema were among the common 
reactions. Broad spectrum antibiotics 
About per cent cases enterocolitis 
were the result staphylococcal superin- 
fections; most occurred after abdominal 
surgical procedures and the mortality rate 
was per cent. Exfoliative dermatitis with 
per cent fatality rate was followed 
erythema multiforme and anaphylactic pur- 
pura. Aplastic anemia accounted for 
deaths the blood dyscrasia group, 
chloramphenicol being the 
Angioneurotic edema with tracheal involve- 
ment was related intramuscular peni- 
cillin; there were fatalities among the 
cases 

Penicillinase. Heralded valuable 
agent when first used against penicillin 
serum sickness penicillinase 
had proved mixed blessing. Re- 
corded, and caution advised with 
tients who are debilitated the 
tremes age. 
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Cardiac disturbances 


Digitalis and diuretics. Von Capeller, 
Copeland, and collected data 148 
clinic and demonstrated a-rise incidence 
each year. 

The most common arrhythmias, result- 
ing from digitalis are incomplete A-V block, 
premature ventricular contractions 
rectional with paroxysmal 
atrial tachycardia with ven- 
tricular tachycardia, 

Failure recognize that the arrythmia 
hand may related digitalis intoxi- 
cation may lead the erroneous assump- 
tion that the rhythm disturbance due 
the underlying heart disease; this could 
cause disaster the patient receiving digi- 
talis for supraventricular tachycardia who 
develops paroxysmal atrial tachycardia with 

Sherman and have reported the 
death infant born woman who 
had ingested 8.9 mg. digitoxin the 
eighth month. There was clinical and elec- 
trocardiographic evidence maternal and 
fetal intoxication. The infant died the 
third day after birth, having demonstrated 
digitalis intoxication throughout viability. 

The problem has become more complex 
recent years with the advent potent 
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and Boeckman, B.: Severe reactions an- 
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Med. 4:800-813, 1957. 
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diuretic agents capable depleting potas- 
sium rather acutely and 
Drug-induced 
ciated with digitalis intoxication while the 
patient maintenance therapy now 
important frank overdosage. Diuretics 
have been associated with digitalis intoxi- 
cation for long time, and older diuretics 
are less hazardous than newer agents that 
possess the ability inhibit carbonic an- 
hydrase. Occasionally, the prolonged use 
mercurials results chloride loss and 
depletes cation reserves (NH*,, 

Reactions after administration mercu- 
rials were previously attributed mobili- 
zation digitalis from 
stitial areas. However, evidence indicates 
that electrolyte upheaval rather than digi- 
talis excess the cause. 

Carbonic anhydrase inhibitors present 
somewhat different problem. Large doses 
potassium depletion and precipitate digi- 
talis intoxication. 

Chlorothiazide combines the effect 
carbonic anhydrase inhibitor and mercurial 
large doses, alkalinizes urine 
and induces potassium, sodium, 
ride 

Digitalis intoxication has been reported 
following the use older cation exchange 


4 . 
i 


Volume 
Number 


resins that removed sodium well 
tassium. similar situation occurs after 
prolonged diarrhea the chronic use 

Chlorpromazine po- 
tion when digitalis employed concur- 
rently, intoxication may become problem. 

Desoxycorticosterone acetate and the glu- 
cocorticoids induce potassium depletion 
the manner true So- 
dium and hydrogen are retained, while po- 
tassium and bicarbonate are lost. 

Excessive glucose, both ingested and in- 
travenous, has been implicated intoxica- 
tion patient with recent myocardial 
infarct who had undergone 

Digitalis intoxication has been induced 
potassium depletion occurring during 
artificial 

Rapid electrolyte shifts the presence 
marginal reserve may cause serious dis- 
turbances. patient who has entered the 
diuretic phase acute renal failure may 
move rapidly from hyperkalemia hypo- 
kalemia.* This condition may exagger- 
ated infusion potassium-free glucose 
which depletes serum potassium 
much the same manner the patient 
under treatment for diabetic acidosis.** 

The “low sodium” often seen 
chronic congestive heart failure will 
discussed under “Metabolic diseases.” 

The other toxic effects digitalis (gastro- 
ual, and eosinophilic) are well known. 

Quinidine. When used atrial fibrilla- 
tion, quinidine, slowing the fibrillating 
atria, makes possible for more beats 
pass the A-V node and thereby increases 
ventricular rate. Fever has been described 

Reserpine. Reserpine slows the heart 
patients who have sinus tachycardia from 
number organic forms heart dis- 
Reserpine may also cause premature 
tients and may precipitate edema with con- 
gestive failure. 


Sustained hypotension and oliguria fol- 
lowing the slow infusion 1.25 mg. re- 
serpine intravenously patient with 
malignant hypertension has been seen. Half 
this dose has been used without untoward 
effects date. 

Norepinephrine. Gubbay 
report death after the use norepineph- 
rine cases myocardial infarction. 
each instance, ventricular tachycardia de- 
veloped when the arterial blood pressure 
increased. 

Thyroid drugs. The admonition begin 
with low doses thyroid drugs the 
frankly myxedematous patient supported 
large doses may increase the metabolic de- 
mand tissues ahead improvement 
cardiac capacity, and angina pectoris 
congestive failure may ensue. addition, 
increased sensitivity the myocardium 
endogenous epinephrine may factor 
the production arrhythmias. 
challenge this thesis, since has 
employed triiodothyronine large doses 
hypothyroid heart disease with ill ef- 
fects and rapid clinical benefit. 

Potassium. Cardiac arrest attributed 
the high potassium content stored blood 
has been reported following massive trans- 
The use potassium citrate 
arrest the heart during open heart surgery 
has been discontinued the dis- 
covery irreversible myocardial damage 
many patients who died; hypothermia 
offers incomplete (see “Sur- 
gically induced diseases” and “Renal dis- 
Caution concerning the adminis- 
tration “cardiac-depressant drugs” 
patients who have had recent myocardial 
described periodic asystole several pa- 
tients. 

Methoxamine. This drug has been re- 
ported cause sudden excruciating head- 
ache and projectile Ventricular 
arrhythmias have also been 
methoxamine. 


Lawson: Personal communication, June, 1960. 
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Hemorrhagic diatheses 

The acceptance anticoagulant therapy 
the management thromboembolic dis- 
has resulted new drug-induced 
syndromes. (1) Hemorrhagic pericardial 
effusion has been reported rare but 
serious complication anticoagulant ther- 
apy myocardial has also 
been reported idiopathic 
and the “postmyocardial infarction” syn- 
drome (of both instances, 
treatment with anticoagulants contrain- 
dicated. (2) Spontaneous subdural hema- 
toma has been reported, with death 
(3) 100 cases, the incidence cardiac 
rupture was found autopsy 12.1 
per cent group receiving anticoagu- 
lants, compared with 3.9 per cent 
untreated (4) Intestinal obstruction 
secondary hemorrhagic infarct has 
hemorrhage has been recorded 
tients; heparin was used these, 
idiosyncrasy bishydroxycoumarin sug- 
gested who reported case 
bleeding rather low doses without 
associated hepatic disease. (7) 
receiving phenindione following myocar- 
dial infarction developed viral hepatitis 
with severe hemorrhagic The 
authors excluded “phenindione hepatitis” 
hepatic biopsy. The effect the viral 
process was potentiate the inhibition 
the anticoagulant prothrombin activity 
and factor VII syntheses. (8) Three cases 
intrauterine death have occurred pa- 
tients with thromboembolic disease receiv- 
ing warfarin between the twenty-seventh 
and thirtieth weeks 

Anticoagulants and the central nervous 
system. Current evidence indicates that an- 
ticoagulants are effective occlusive dis- 
ease the basilar and vertebral arteries. 
Lesions elsewhere the cerebral vascular 
system are less responsive anticoagulant 
therapy, and such treatment may haz- 
The difficulty lies excluding 
the presence intracerebral hemorrhage 
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which has not erupted into the subarach- 
noid space. Millikan’s continues 
study the effects anticoagulants 
dogs which cerebral infarction has been 
produced. They could find difference 
between treated and untreated animals 
with regard size stage development 
infarcts. However, there was signifi- 
cant increase the amount hemorrhag- 
ing within the infarct and mortality the 
treated dogs. 

Estimation prothrombin time. Sise 
and have proposed that the tra- 
ditional Quick method less reliable than 
determination the true prothrombin level 
for regulating anticoagulant therapy. The 
Quick time prolonged decrease 
prothrombin, proconvertin, and/or Stuart 
factor but not affected low plasma 
thromboplastin component. However, the 
coumarin drugs prolong the prothrombin 
time interfering with production all 
four first stage factors. 

The relative infrequency hemorrhagic 
complications among the vast numbers 
cates the over-all safety the therapy. 
will require monumental effort dis- 
lodge the simple Quick time from its place 
clinical medicine despite provocative 
studies such this. The dangers pro- 
longed anticoagulant therapy the pres- 
ence hepatic disease have been empha- 
sized Kliesch, Young, and 

Rebound hypercoagulability. Raynaud, 
Brochier, and suggest that failure 
anticoagulant therapy may due fur- 
ther thrombosis rather than hemorrhage. 
They contend that (1) hypercoagulability 
curs despite lowered prothrombin activity, 
(2) resistance develops anticoagulants 
employed average doses, and 
occurs because 
anticoagulants are discontinued too rapidly. 
Further investigation into these aspects 
required. 

Enzyme systems. Drugs the coumarin 
group elevate the levels serum glutamic- 
oxaloacetic transaminase, serum glutamic- 
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pyruvic transaminase, serum lactic dehy- 
drogenase, and serum glutathione reduc- 
tase patients with congestive hepato- 
megaly and cirrhosis, but this does not 
occur patients with normal liver. Pos- 
sible confusion case suspected myo- 
cardial infarction may avoided fol- 
lowing the SGOT and SGPT levels simul- 
taneously: the SGPT will not rise myo- 
cardial infarction until the SGOT above 
150 U., while hepatic toxicity the amount 
SGPT will exceed that 


Diseases the myocardium 


Drug-induced myocardiopathy 
Emetine, stibophen, tartar emetic, and sui- 
fadiazine have been implicated the past. 
Goldfischer** recently reported case 
myocardial infarction which attributed 
ergotamine tartrate; ergot preparations 
are known cause coronary vasoconstric- 
tion and angina pectoris. 

interesting case has been reported: 
iproniazid was being taken secretly de- 
pressed patient who subsequently became 
hypotensive; epinephrine was given con- 
trol the hypotension, and she subsequently 
developed myocarditis subendocardial 
Iproniazid monoamine oxidase 
inhibitor which essential the degrada- 
tion pressor amines. The authors suggest 
that norepinephrine and epinephrine may 
adsorbed the myocardium, thus caus- 
ing excessive oxygen consumption. this 
mechanism, originally described Raab, 
carried extremes, angina pectoris 
myocardial necrosis can occur. Iproniazid, 
which sometimes used angina pectoris, 
and norepinephrine should therefore not 
used simultaneously. 

reported that patients with an- 
gina pectoris who received iproniazid were 
precipitated into coma intramuscular 
injection meperidine. Intravenous pred- 
nisolone caused prompt reversal each in- 
stance. 

Szakacs, Dimmette, and pre- 
sented evidence the pathologic potential 
pressor amines the basis experi- 
mental work dogs and autopsy’ material 
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with pheochromocytoma: 
rapid infusion pressor amines produced 
massive cerebral hemorrhage and bleeding 
into the mitral valve; infusion small 
doses constant rate produced myo- 
cardial necrosis without overt clinical signs; 
hemodynamic and hypoxic 
caused hepatic, renal, and large artery le- 
sions. Massive hepatic necrosis has also 
been reported after pressor amine therapy. 

has demonstrated that myocar- 
dial necrosis can produced animals 
combined treatment with phosphates 
Rats sensitized with 
noninjurious doses dihydrotachysterol, 
cardiopathy when 
given combination calcium acetate and 
methylchlorocortisol, but this did not oc- 
cur control animals not given dihydro- 
tachysterol. Oral administration calcium 
chloride was found neutralize the cardio- 
toxic effect steroid plus phosphate 
steroid plus Simi- 
larly, administration NaCl, KHSO,, 
K.SO,, MgCl., CaCl., prevented 
the toxic effects methylchlorocortisol and 

Angina pectoris has been aggravated 
precipitated hypertensive patients with 
coronary artery disease receiving hydrala- 
zine; the pain usually associated with 
reduction cardiac output despite 
accelerated pulse rate. However, angina 
pectoris has been reported without these 
findings and may due increased heart 
work and cardiac output caused the 
drug. 

Angina pectoris and 
tion have occurred patients antihyper- 
tensive drugs, especially 
blocking drugs. When severe hypotension 
occurs the presence poor coronary 
circulation, cardiac damage 
temporary permanent damage may also 
done the central nervous system 
cases cerebral arteriosclerosis. 


Vascular diseases 


Hypertension. Vasopressor and oxytocic 
drugs used conjunction with caudal 
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anesthesia during parturition caused severe 
postpartum hypertension 4.6 per cent 
741 patients; treatment with chlorproma- 
zine was 

Hypotension. Hypotension impor- 
tant complication treatment with the 
phenothiazine chlorpromazine 
causes peripheral vasodilatation direct 
action and may also have inhibitory 
effect the vasomotor center animals 
and man.‘ Parenteral chlorpromazine 
moderate doses almost invariably fol- 
mazine caused severe hypotension 
patients, whom were the verge 
vascular collapse and had severe hepatic 
derangement; also precipitated irreversi- 
ble shock which was unresponsive pres- 
sor similar clinical situation 
seen the circulatory collapse occasionally 
encountered patients taking phenothia- 
zine drugs who receive 

described patient with proved 
pheochromocytoma who was 
circulatory failure. This 
hypotensive episodes, which could 
produced consistently administration 
prochlorperazine. Maintenance therapy 
with norepinephrine decreased 
quency and severity hypotensive crises. 
Surgical exploration revealed 
tumor possibly caused periods hypo- 
tension-induced ischemia. The author sug- 
gested that the phenothiazine drugs may 
have adrenolytic effect addition 
their other actions. 

Peripheral vascular disease. Severe 
bitis and tissue necrosis may produced 
intravenous administration pressor 
the event infiltration, phen- 
tolamine injected quickly into the site of- 
fers Cases arterial spasm 
and gangrene occurred after intravenous 
Thiopental accidentally injected 
into artery was followed gangrene 
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Venous thrombosis following the 
infusion nitrogen mustard, 
and other intravenous medications 
familiar complication. 

Toxic actions antihypertensive drugs 
may summarized follows: (1) Thio- 
cyanates: dermatitis, fever, lethargy, ar- 
thralgia, goiter and myxedema, osteoporo- 
sis, and anemia. (2) Veratrum: epigastric 
burning pain, salivation, nausea, vomiting, 
and bradycardia (from vagal 
(3) Rauwolfia: nasal congestion, sedation, 
depression, psychosis, bradycardia and 
ventricular premature contractions, stimu- 
lation appetite, nightmares, myalgia, 
edema, increased gastric secretion, diar- 
rhea, and parkinsonism (see “Neurologic 
diseases” and “Psychiatric diseases”). (4) 
Hydralazine: early 
pitation, tachycardia, flushing, taste 
and dry mouth, anxiety, mild depression, 
nausea, and vomiting; serious effects occur- 
ring later—angina, edema, chills, fever, and 
toxic psychosis; delayed 
malaise and arthralgia, 
syndrome (see “Collagen diseases”). (5) 
ganglion-blocking agents: orthostatic hypo- 
tension, (sympathetic 
block), constipation, blurred vision, dry 
mouth, ileus, urinary retention, and impo- 
tence (parasympathetic block); mecamyl- 
amine may and psychosis. 
(6) Chlorothiazide: dermatitis, impotence, 
ments. 
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N.: Digitalis intoxication; Ann. Int. Med. 
50:869-878, 1959. 

76. Wallach, E., Lubash, D., Burton, D., and 
Rubin, L.: Cardiac disease 
1958. 

77. Wilkins, W.: Precautions use anti- 
hypertensive drugs, 
167:801-807, 1958. 

78. Williams, L., Jr., Beckwith, R., and 
Wood, J., Hemorrhagic pericardial fluid 
acute benign non-specific pericarditis, Ann. Int. 


Med. 52:915-922, 1960. 


Collagen and collagen-like 


the problem vascular reaction drug 
allergy, stated that nonprotein drugs may 
cause antigenicity develop they be- 
come linked endogenous protein. 


Urticaria and anaphylaxis (capillaritis) 

Urticaria occurs commonly and prob- 
ably caused antigen-antibody reac- 
tion associated with histamine liberation 
and focal capillary damage. this process 
becomes generalized, large 
plasma may diverted from the vascular 
compartment into interstitial tissues, result- 
ing anaphylactic shock; this may occur 
following the administration wide va- 
riety Practically any foreign 
substance may become antigenic. Tissues 
which have been involved certain disease 
processes may also become antigenic, 
the thyroid and kidney. The role peni- 
anaphylaxis has been discussed 
(see “Antibiotic-induced diseases”). Case 
reports anaphylactic reactions have ap- 
peared after use the following: 


acetylsalicylic acid 


ACTH furaltadone (with 


p-aminosalicylic 


alcohol 
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79. Wood, W., Wakim, G., Sayre, P., 
Millikan, H., and Whisnant, P.: Relation- 
ship between anticoagulants and haemorrhagic 
infarction experimental animals, A.M.A. 
Arch. Neurol. 79:390-396, 1958. 

80. Wroblewski, and Manso, C.: Effects cer- 
tain anticoagulants serum enzyme activity, 
167:2163-2168, 1958. 

81. Young, V., and Daugherty, W.: Use 
artificial kidney production and study ex- 
Mayo Clin. 31:357-364, 1956. 

82. Zucker, G., Eisinger, P., Floch, H., and 
Singer, M.: Prevention ischemic necrosis 
use levarterenol-phentolamine mixtures 
treatment shock, Circulation 
1959. 


diseases 


relaxin!4 
serum globulin? 


intravenous thiamine 
iodine-containing 
contrast media 


meprobamate?! sulfamethoxy- 
mercurial diuretics 


procaine amide® 


pyrazolone derivatives tetracaine! 


This list obviously incomplete, and the 
number unrecorded reactions exceeds 
far those which find their way into print. 


Arteritis 

Various types arteritis have been 
ascribed drug Rich delineated 
the hypersensitivity phenomenon provoked 
sera and sulfonamides sensitive pa- 
tients, and, result, the syndromes 
drug-induced vasculitis, e.g., hypersensitiv- 
ity angiitis and periarteritis nodosa, rest 
firm clinical and pathologic basis. Arteri- 
tis has followed the use of: 


poison ivy 

iodides sulfonamides 


thiouracil 


Moser 


The effect corticosteroids 
tating vasculitis patients with rheuma- 
toid arthritis has been described work- 
ers the Mayo Clinic and others.* 
However, there some doubt whether the 
incidence arteritis provoked cortico- 
steroids exceeds the incidence arteritis 
rheumatoid arthritis. Peripheral neuropathy 
occasionally observed patients with 
rheumatoid arthritis treated with cortico- 
steroids and has been attributed involve- 
ment nutrient Polyneuritis has 
been related Nodular pan- 
niculitis has been observed 
with rheumatic carditis receiving cortico- 
steroids. 


Syndromes like lupus erythematosus 


syndrome 
followed the use hydralazine large 
doses for long Clinical and labora- 
tory signs systemic lupus erythematosus 
were produced per cent persons 
who received hypo- 
tensive response had usually been obtained. 
Occasionally, the syndrome 
tated intercurrent infection; the etiologic 
basis Three patients developed 
lupus erythematosus reactions while receiv- 
ing tetracycline’; developed positive 
cell test without clinical signs, showed 
exacerbation pre-existing systemic lupus 
erythematosus, and developed clinical 
manifestations the disease. Polyneuritis 
related hydralazine has been 

Hexamethonium pneumonitis will dis- 
cussed under “Respiratory 
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IV. Hematologic diseases 


Every months, the Committee Re- 
search the Council Drugs the 
American Medical Association tabulates 
all drugs involved blood dyscrasias. 
preparing this section, have borrowed 
liberally from the classification set forth 
added new drugs from the A.M.A. Sum- 
and from prior publications own. 


Aplastic anemia 


Regular production. Agents which reg- 
ularly produce aplastic large 
enough dose given are ionizing radia- 
“mustards” (sulfur, nitrogen mus- 
tard, urethan, ben- 
zene, and 
amethopterin, 

which follow have occasionally been asso- 
ciated with aplastic anemia. 

More than 100 
cases have been reported with arsenoben- 

Occasional reports have appeared impli- 
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L.: “Constitutional” allergic re- 
actions and their prevention, J.A.M.A. 171: 
1172-1176, 1959. 

27. Wright, L.: Near-fatal anaphylaxis from 
typhus vaccine, Armed Forces 10: 
481-483, 1959. 


Anticonvulsants. More than cases 
have been reported following the use 
methylphenylethylhydantoin. 

Occasional cases have followed trimeth- 
methylphenylhydantoin, butabar- 
bital, and diphenylhydantoin. 

Antithyroid drugs. few instances have 
occurred after administration carbima- 
zole and methimazole. 

Antihistamines. Some cases 
lowed the use tripelennamine and di- 

Miscellaneous agents. More than 100 
cases have been reported after administra- 
tion gold preparations. 

Isolated cases have followed: 


bismuth mercury 
chlorpromazine phenylbutazone 
quinacrine 


The A.M.A. Summary Tabulation lists: 


cating the following: 


p-aminosalicylic acid 


amphotericin 
bacitracin 
chlortetracycline 
dihydrostreptomycin 
erythromycin 
inorganic arsenicals 
kanamycin! 
neomycin 
novobiocin 


oleandomycin 
oxytetracycline 
penicillin 
streptomycin 
sulfamethoxypyrid- 
azine®3; 86, 112 
sulfisoxazole 
sulfonamides 
tetracycline 
tyrothricin 


acetanilide digitalis 
acetazolamide digitoxin 
acetophenetidine hydrocortisone 
aminophylline iproniazid 
amobarbital isoniazid 
lead 
aspirin mepazine 
benzocaine mephenesin 
chlorambucil meprobamate 
chlorophenothane meralluride 
(DDT) methyl alcohol 


chlorpheniramine 
chlorpropamide 
coal tar 

codeine 
colchicine 


dextroamphetamine 


salicylate 
orthophenyl phenol 
pentaerythritol 
tetranitrate 
phenindamine 
phenobarbital 
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salicylamide 
sodium perchlorate 
thenylpyramine 
tolazoline 


phenylephrine 
probenicid 
quinidine 

reserpine 


Drugs this list were often combined 
with others. Demecolcine has caused ane- 
mia and neutropenia through its depressant 
effect the bone One case 
“tolbutamide aplasia” developed into 
acute 


Erythrocytes 


Drugs this group may divided into 
(1) those with which anemia the first 
manifestation complete marrow depres- 
sion, (2) the drugs that cause hemolysis 
(by one several possible mechanisms 
(3) those causing anemias 
sectional surgery, and (4) miscellaneous. 
Drugs the first group have been listed 
the section “Aplastic anemia.” 

Hemolytic drugs. Hemolysis 
these drugs depends the size the 
dose: 


acetanilide lead 

colloidal sulfur phenacetin 

dinitrobenzene phenylhydrazine 
trinitrotoluene 


tivity intrinsic, but latent, red blood cell 
enzyme defects; this group includes: 

p-aminosalicylic neoarsenobenzene 
acid pamaquine 
phenothiazines 
primiquine 


amphetamine 
methylphenylethyl- 


hydantoin sulfonamides 


administration aromatic amino com- 
pounds (including primaquine other 
8-aminoquinoline derivatives) 
tive” individuals results destruction 
older red blood cells. When the sensitive 
red cell not exposed one these 
drugs, functions normally demon- 
strates morphologic abnormalities. How- 
ever, such cells contain less glutathione and 
glucose-6-phosphate dehydrogenase 
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nonsensitive cells. When these drugs are 
administered sensitive patients, there 
rapid fall red cell glutathione level 
which does not happen nonsensitive in- 
dividuals. normal red cell exposed 
substances which inactivate its sulfhy- 
dryl groups, will react like sensitive 
cell. These patients may also demonstrate 
sensitivity to: 
acetanilide 
p-aminobenzoic acid 
p-aminophenol 
aspirin 
chloramphenicol 
diphenhydramine 
p-hydroxyacetanilide 
naphthalene 


nitrofurantoin 
procaine amide 
sulfacetamide 
sulfanilimide 
sulfonamides 
thiazolsulfone 
tripelennamine 


has been suggested that these individ- 
uals may more sensitive the hemolytic 
effect fava beans and infections caused 
Clostridium welchii and influenza. The 
enzymatic defect genetically transmitted 
gene with intermediate 
methemoglobin reduction 
qualitative determination glucose- 
6-phosphate dehydrogenase, and the ace- 
tylphenylhydrazine challenge test are meth- 
ods assessing this defect. 

the A.M.A. Summary Tabulation, ane- 
mia, unclassified type, has been re- 
ported following administration these 
drugs: 


acetophenetidine gold 
allylbarbital hyoscyamine 
p-aminosalicylic acid isoniazid 


aurothioglucose 
sulfonate 
butabarbital 
chloramphenicol 
chloroquine 
chlorothiazide 
chlorpromazine 
chlortetracycline 
chlorzoxazone 
cobalt chloride 
codeine 
corticotropin (ACTH) 
diethylstilbestrol 
diethyltoluamide 
digoxin 
diphenylhydantoin 
erythromycin 


isopropamide 
lead acetate 
mephobarbital 
meprobamate 
prednisone 
neomycin 
nicotine resinate 
nitrofurantoin 
oxytetracycline 
penicillin 
pentaerythritol 
tetranitrate 
perphenazine 
phenobarbital 
phenylbutazone 
pipradol 
primidone 
probenecid? 
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prochlorperazine salicylazosulfapyridine 


promazine secobarbital 
pyrimethamine stibophen 
quinidine streptomycin 
reserpine tetracycline 


Most these drugs were used combina- 
One instance hemolytic anemia 
hepatic involvement has 
been attributed administration meta- 

Megaloblastic anemia has been reported 
following the use the 
diphenylhydantoin, phenyl- 
and thought that 
the anemia due not lack folic acid 
but interference these drugs with 
folic acid 

Hemolysis resulting from 
been related the glutathione instability 
mechanism. has also been suggested that 
quinine may cause intravascular hemolysis 
the action tissue lytic 
tathione level and found elevated 
patients with sulfhemoglobinemia. 
This factor may increase the tendency 
form sulfhemoglobin. Zinkham 
hard'** presented evidence that the gluta- 
thione instability mechanism may re- 
lated one two types congenital non- 
spherocytic anemia. This 
from that seen primaquine-sensitive in- 
dividuals that the hemolytic process 
continuous and unrelated drug admin- 
istration. Phenacetin was associated with 
acceleration the process case. 

paroxysmal nocturnal hemoglobinuria, 
hemolytic attacks may 
transfusion plasma, surgical procedures, 
drug administration; disruption the 
delicate balance between stabilizing and 
lytic systems within the plasma has been 

Anemia has been reported 
sulfamethoxypyridazine addition cu- 
taneous, hepatic, central nervous system, 
and renal 

thalassemia major, peculiar type 
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bone marrow failure has been observed 
which the excessive erythropoietic demands 
the bone unusual 
amounts protein substrate. has been 
postulated that negative balance may de- 
velop and aregeneratory crisis may ensue. 
added factor interest the “pain- 
ful erythropoietic crisis” supposedly related 
acute increase erythroid cell divi- 
sion with painful expansion the intra- 
medullary erythroid mass. This said 
with folic acid therapy and may her- 
ald recovery from the aregeneratory 
This explanation should viewed with 
circumspection. 

The use intravenous fat emulsions for 
prolonged periods has caused syndrome 
characterized hemolysis (with normal 
bone marrow), hematemesis, and melena 
with multiple coagulation 

Agents causing anemia erosion the 
gastrointestinal mucous membrane are dis- 
cussed under “Hepatic and gastrointestinal 
diseases.” 

Anemia following surgery. After partial 
complete gastrectomy, minor degrees 
hemorrhage (from suture sites, 
sions inadequate diet, and menstrual loss 
contribute iron deficiency. This was 
studied length McLean, Blackburn, 
and Megaloblastic anemia may 
follow total gastrectomy. 
duction intrinsic factor and impaired 
iron caused loss hydro- 
chloric acid after total gastrectomy are 
probably responsible. Instances “blind 
loop” megaloblastic are also seen 
occasionally. 

Gradual loss responsiveness 
longed administration oral cyanocobala- 
min (vitamin B,.) has been related the 
fact that the source intrinsic factor, hog 
pylorus, antigenic. immune reaction 
thus results, leading diminished absorp- 
Subacute combined degeneration 
may occur patients with undiagnosed 
pernicious anemia treated with multivita- 
mins containing folic acid; the anemia can 
corrected, but neurologic deterioration 


> 


may 
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Granulocytes 


Agents which regularly produce leuko- 
penia sufficient dose given include: 


antimetabolites— 
6-mercaptopurine 

busulfan 

demecolcine 


ionizing radiation 
sulfur 

mustards 
triethylenemelamine 
urethan 


Agents which occasionally produce leu- 


kopenia include: 


acetanilide 
amidopyrine 
anticonvulsants— 
diethazine 
phenacemide 


phethenylate sodium 


trimethadione 
antihistamines— 
methaphenilene 
phenothiazines 
tripelennamine 


antimicrobial agents— 


chloramphenicol 
semithiocarbasone 
antimony 
antipyrine 
antithyroid drugs— 
carbimazole 


methylthiouracil 
propylthiouracil 
thiouracil 
barbiturates 
bismuth 
cinchophen 
dipyrone 
fumagillin 
pamaquin 
phenacetin 
procaine amide 
quinine 
sulfonamides— 
prontosil 
succinylsulfathiazole 
sulfadiazine 
sulfanilamide 
sulfapyridine 
sulfathiazole 
sulfisoxazole 


The following are very rare 


acetaminophen 


p-aminosalicylic acid 


amobarbital 
amodiaquin 
amphetamine 
antazoline 
aspirin 
azacyclonol 


sulfonate 
bethanechol 
bishydroxycoumarin 
butabarbital 
chloral hydrate 
chlorophenothane 

(DDT) 
chlorothiazide 
chlorpheniramine 
chlorpromazine 
chlorpropamide 
chlortetracycline 
codeine 
chlorzoxazone 
cobalt chloride 
corticotropin 


dextroamphetamine 
dextropropoxyphene 
diamthazole 
dicyclomine 
digitalis 
digitoxin 
digoxin 
dihydromorphinone 
dihydrostreptomycin 
dimenhydrinate 
diphenhydramine 
diphenylhydantoin 
dipyrone 
sodium 
sulfosuccinate 
emetine 
ephedrine 
erythromycin 
glutethimide 
gold 
heparin 
homatropine 
hydralazine 


hydrocortisone 
hydroxyzine 
hyoscine 
hyoscyamine 
iproniazid 
isoniazid 
kanamycin 
levarterenol 
liothyronine 
mecamylamine 
mepazine 
meperidine 
mephenesin 
mepramine 
meprobamate 
meralluride 
mercaptomerin 
methamphetamine 
methoxychlor 
methylphenidate 
methylpromazine 
methyprylon 
morphine 
naphazoline 
nicotinic acid 
nitrofurantoin 
novobiocin 
oleandomycin 
oxytetracycline 
parabromdylamine 
parathion 
penicillin 
pentachlorophenol 
pentaerythritol 
tetranitrate 
pentylenetetrazol 
pentobarbital 
perphenazine 
phenindione 
phenobarbital 
phenolphthalein 
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p-phenylenediamine 
piperonyl butoxide 
pipradol 
potassium bromide 
prednisolone 
prednisone 
primidone 
prochlorperazine 
procyclidine 
promazine 
promethazine 
propantheline 
propylene glycol 
pyrathiazine 
pyrethrins 
quinidine 
reserpine 
ristocetin 
salicylamide 
salicylazosulfa- 
scopolamine 
secobarbital 
streptomycin 
strychnine 
succinylcholine 
sulfamerazine 
sulfamethoxypyrida- 
sulfoxone 
tetracycline 
thenalidine tartrate 
thiobarbital 
thiopental 
thiouracil 
thonzylamine 
tolbutamide 
totaquine 
triflupromazine 
trimeprazine 


Additional reports have 
scribing from 
feeding with deficient intake 
and Kuehne* reported the occurrence 
dermatomyositis with immune leukopenia 
caused phenothiazine.” 


Platelets and purpura 


distinguishes 


between 


“symptomatic thrombocytopenic 


and “nonthrombocytopenic 


purpura’ 


caused drugs. Under the former 


includes 


mustard, 
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melamine, busulfan, urethan, and antime- 
tabolites. Thrombocytopenia 
megakaryocyte depression may the first 
manifestation generalized marrow sup- 
pression. Wintrobe also lists drugs “which 
mainly because individual sensitivity.” 
this group may found those drugs 
which act through the 
platelet antibodies. Apparently, the offend- 
ing agent acts hapten which combines 
with the platelet stroma become anti- 
genic and produce antibodies which destroy 
the platelets. Zucker and re- 
ported patient with metastatic carcinoma 
the breast who spontaneously developed 
platelet agglutinins and thrombocytopenia; 
blood from this patient transfused into 
normal recipient caused thrombocytopenia, 
chills, and fever. Platelet lipin and clot re- 
traction inhibitor were also demonstrated. 
found similar cases the literature. 
Drugs this group are: 

acetazolamide 
allylisopropylacetylurea 


organic arsenicals sulfonamides 


p-Aminosalicylic may possibly in- 
cluded. 

Drugs undecided category (marrow 
clude: 


antipyrine oxytetracycline 


aprobarbital phenobarbital 
bismuth phenylbutazone 
digitoxin potassium iodide 
sodium salicylate 
ergot streptomycin 
estrogens thiourea 


mercurials 
methylparafynol 


trimethadione 


addition, ionizing radiation may 
added this 

The Summary Tabulation adds 
these drugs causing thrombocytopenia: 

acetanilide 

aminopyrine 

amisometradine 


calcium gluconate 
carbinoxamine 
chloral hydrate 


amobarbital chloramphenicol 
aspirin chlorophenothane 
benztropine chlorotrianisene 
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chlorpheniramine 
chlorpromazine 
chlorpropamide 
citric acid 
codeine 
colchicine 
dextroamphetamine 
sulfate 
digitalis 
digoxin 


methscopolamine 
methyl alcohol 
morphine 


acid 


nitroglycerin 
novobiocin 
nystatin 
oleandomycin 
oxyphenabutazone 
penicillin 


diphenhydramine tetranitrate 
diphenylhydantoin pentobarbital 
diphenyltrichlor- perphenazine 
ethane phenacetin 
emetine phenolphthalein 
ergotamine potassium bromide 
erythromycin prednisone 
ethchlorvynol prochlorperazine 
ethinamate reserpine 
glutethimide 
glycobiarsol salicylamide 
hydrocortisone secobarbital 
hyoscine stibophen 
hyoscyamine streptokinase- 
streptodornase 
lanatoside strychnine 
meperidine sulfamethoxypyrid- 
mephenesin 100 
meprobamate 
meralluride tetracycline 
mercaptomerin thioridazine 


methapyrilene 
Platelet antibodies have been demonstrated 
purpura and 
Other reports 
fat 
and massive blood transfusions bank 

Quinine platelet antibodies have been 
demonstrated mother and infant imme- 
diately after delivery; months later, anti- 
body was still present the mother but 
not the child. Transplacental transfer 
antibody was Quinine has also 


58 


Nonthrombocytopenic purpura has been 
caused by: 


atropine merbaphen 
belladonna phenacetin 
bismuth procaine penicillin 
chloral hydrate quinine 

iodides snake 
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Purpura and bleeding may produced 
dilution following the in- 
fusion large amounts stored blood, 
production against thromboplastin 
sors when repeated transfusions are 
has also been ascribed bacterial con- 
active and excess 
occasionally, the causes 
bleeding cannot The pa- 
tient with severe liver disease may present 
complex coagulation defect. Thrombocy- 
topenia and deficiencies labile factor 
(V), stable factor prothrombin, 
have been observed. per cent one 
group, fibrinolytic activity was demon- 
strated during Bleeding has also 
been related poor vitamin absorption 
resulting from oral broad 
spectrum antibiotics. 

The hemostatic defect per 
cent cases with the use intravenous 
dextran may caused the high molec- 
ular weight the dextran molecule, which 
may interfere with platelet function pro- 

Other causes nonthrombocytopenic 
purpura are neomycin, kanamycin, strep- 
propylthiouracil (causing hy- 
chlorpromazine 
total body irradiation (leading “hyper- 
tentiation sulfonamides salicylates 
(causing poprothrombinemia and hypo- 
proconver bleeding from 
local instillation 
(causing hypoprothrombinemia cor- 
ticotropin, Salicylates have 
caused diathesis with in- 
creased capillary Factor and 
prothrombin depression have 
large repeated doses 


have seen child whom average doses 
aspirin provoked transient first stage 
defect. 
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The use whirlpool baths patients 
with anaphylactic purpura 
myalgia resulted severe ecchymoses 
one 

Hypercoagulability has been 
persensitivity and rebound.” 

pertinent negative observation has ab- 
solved penicillin cause coagulation 


Diseases following transfusion 


Blood dyscrasias induced transfusion 
dextran, blood, plasma, 
have been discussed separate sections. 
Homologous serum hepatitis remains 
through whole blood transfusion include 
negative measles, and 

Storage plasma for months tem- 
peratures averaging 27° produced 
hepatitis 317 recipients. The plasma re- 
tained its Mono- 
and safe antibacterial agent plasma 
given animals. Human trial has not been 
reported.* 

Transfusion reactions have been classi- 
fied the American Association Blood 
Banks their excellent (1) 
hemolytic reactions, (2) allergic reactions, 
(3) pyrogenic reactions, (4) circulatory 
overload reactions, (5) bacterial contamin- 
ation, (6) overheating blood (with py- 
rogenic hemolytic reactions), (7) im- 
jaundice 
old blood with partially degenerated red 
blood cells), and (8) pharmaceutic incom- 
patibility (drugs solutions mixed with 
blood produce clotting denaturation 
“Leukoagglutinin” febrile transfusion reac- 
tions occur more frequently women; 
therefore, the possibility fetal leukocytes 
provoking maternal leukoagglutinin 
been suggested. patients, reactions 
were prevented removing leukocytes 
from blood before 

Stockholm, review 6,899 transfu- 
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sions revealed incidence per cent 
untoward reactions. There were hemo- 
lytic reactions. Febrile reactions made 
3.6 per cent, allergic reactions 1.2 per cent, 
and “other” reactions 1.2 per Acute 
renal failure the result blood group 
incompatibility occurred patients 
series reported Barlas and 
recovered with the use conservative 
with the artificial kidney; deaths oc- 
curred, and these might have been pre- 
vented earlier dialysis. Acute tubular 
necrosis occurred case following 
transfusion incompatible because 
Kell antibodies the patient’s serum; this 
incompatibility could only detected 
the indirect antiglobulin 
cedure (indirect Coombs case 
acquired hemolytic anemia associated with 
group antibodies following 
whole blood transfusions the treatment 
disseminated lupus erythematosis has 
also been 

Dameshek and have demon- 
strated type “plasma transfusion reac- 
tion” that occurs certain cases chronic 
anemia. This not caused incompati- 
bility but rather factor 
present donor plasma. Washed erythro- 
cytes may transfused into susceptible 
donor without reaction. This “plasma reac- 
tion” accompanied fever and hemolytic 
crises may occur frequently 
with paroxysmal nocturnal hemoglobinuria. 

relates this phenomenon ac- 
tivation the delicately balanced paroxys- 
mal nocturnal hemoglobinuria hemolytic 
system the patient rather than 
complement-antibody reaction. 
tion directed against the patient’s own 
red blood cells and not against donor 
cells. 

Cardiac arrest resulting from excess 
potassium released from stored red cells 
has been discussed (see dis- 
Whether hemochromatosis can caused 
repeated transfusion remains undecided. 


Miscellaneous hematologic diseases 


Sulfhemoglobinemia caused chronic 
survival time red blood 
cells was decreased, and most these 
cases were associated with 
ficiency (see “Renal 
caused trauma blood the tubing 
open heart surgical operation has been de- 

Transplacental transmission busulfan 
patient with leukemia leading mal- 
formations and cytomegalic disease has 
Peripheral lymphopenia 
secondary electric shock therapy has 
been seen psychotic Lymphade- 
nopathy simulating malignant lymphoma 
has been produced ethotoin. The prob- 
discussed under the section “Miscellaneous 
diseases.” 

“Homologous disease” occurs homol- 
ogous marrow transplant made follow- 
ing destruction bone marrow irra- 
diation. the graft successful, the trans- 
fused cells produce antibodies against the 
host tissues within few weeks, and the 
graft destroyed. This phenomenon does 
not occur isologous autologous mar- 

Dameshek* suggests that various thera- 
peutic agents such ionizing radiation and 
alkylating agents (as well viruses) “may 
induce important modification 
body producing cells resulting new 
race cells producing abnormal pro- 
tein active against certain the host’s cells 
tissues.” This would autoimmuniza- 
tion cellular level with the prolifera- 
tion new group metabolically differ- 
leukocytes. 
asks the ominous question, “Does this not 
resemble leukemic proliferation?” 
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Hepatic and gastrointestinal diseases 


The discovery that few patients de- 
following chlorpromazine 

writing about the difficulty estab- 
lishing the relationship between drug and 
disease, noted that “even biopsy 
culatory disturbance and not specific 
drug effect [and] laboratory and histo- 
logic changes may thus not 
the drug, but rather the underlying dis- 
tuted.” indicated the similarity between 
drug-induced and viral hepatitis and extra- 
hepatic obstruction, the difficulty elicit- 
ing histories drug ingestion, and the haz- 
ards interpreting histologic lesions from 
reproductions the literature. “Because 
the limited number morphologic reac- 
tions which the liver capable, changes 
found cannot expected characterize 
one drug. However, groups drugs 
produce defined hepatic lesions like chole- 
stasis centrilobular necrosis.” 


Cholestasis 
Drugs with cholestasis their predom- 
inant pathologic effect include: 


p-aminobenzene 


p-aminosalicylic acid methimazole 
arsenobenzene methyltestosterone 
caffeine nicotinic 
carbarsone norethandro- 
chlorproma- 
chlorpropa- prochlorperazine*! 
31, 66, sulfadiazine 
chlorothiazide sulfanilamide 
ectylurea thiouracil 
mepazine 


The incidence jaundice following the 
use these drugs per cent but 
about 0.5 per cent for chlorpromazine. The 
clinical picture usually mild 
course benign. Flocculation test results are 
normal unless hepatic obstruction persists, 


but SGOT, alkaline phosphatase, and sulfo- 


bromophthalein may ab- 
normal, Jaundice has lasted few weeks 
150 days. The diagnostic problem appar- 
ent since the clinical and laboratory find- 
ings resemble viral hepatitis, 
and early extrahepatic obstruction. 
case chlorpromazine jaundice associ- 
ated with bleeding has been 
the bleeding was attributed defective 
prothrombin synthesis since hypoprothrom- 
binemia was corrected menadione 
min K). Regression clinical and labora- 
tory evidence hepatic dysfunction while 
been noted several Asymp- 
tomatic hepatic dysfunction was detected 
per cent patients during their first 
month therapy; all showed return 
normal while therapy was 

indication the possible etiology 
hepatic involvement given the fact 
that introducing chlorine atom 
two carbon position promazine converts 
substance with antigenic potential.” 

The pathologic changes result 
spissated bile, which causes intrahepatic 
block. 

Biopsy reveals necrosis parenchymal 
cells centrilobular zones next areas 
cholestasis. This may account for the 
SGPT and Necrosis 
usually resolves with 
fibrosis and disorganization 
but fatal cases have been reported. 
autopsy, severe bile stasis was found 
with evidence fatty change central 
necrosis which could have been terminal 
hypoxic 


Hepatitis and hepatic necrosis 


These hepatic reactions differ 
from cholestasis and are characterized 
“single cell necrosis with single cell 
eration progressing first zonal and then 
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Volume 
Number 


whether drugs cause activation sub- 
clinical viral hepatitis whether this 
primary hepatotoxic effect. Iproniazid, 
monoamine oxidase inhibitor, commonly 


pyrazinoic acid 
and have also caused 


hepatic necrosis. Pyridoxine hydrochloride 
acts reliable agent prevent isoniazid 
may 
also cause liver damage; these show low 
incidence with high mortality. 

third group hepatotoxic drugs, dis- 
cussed includes: 

p-aminosalicylic mercaptopur- 

32, 

inhalation 


rare occasions, the following have 
necrosis: 


amethopterin phenacetylurea 
arsenobenzene com- phenylbutazone 
pounds pressor amines 
chlortetracycline probenecid 
trinitrophenol 
dinitrophenol 


gold compounds 


Patients with cirrhosis treated with intra- 
venous cottonseed oil emulsion developed 
abnormal results liver function tests; re- 
covery was complete 
Fever was the only other sign 

Blood, plasma, albumin, and some the 
globulin fractions have been vehicles 
transmitting homologous serum hepatitis. 


Hepatic coma 


the patient the verge liver fail- 
ure, hepatic decompensation can 
cipitated (1) acetazol- 
amide, and ammonium chloride, 
gestion high protein diet, and (3) 
banked blood which has accumulated am- 
Elevation blood ammonia levels 
related the cause. 


Kernicterus 


Kernicterus has been observed occur 


Diseases medical progress 


treated with sulfisoxazole and vitamin 
than 

Silverman and reported 
sixfold increase incidence kernicterus 
among premature infants treated with sulf- 
isoxazole. explains this the ba- 
sis disruption the ratio unconju- 
gated bilirubin which bound albumin 
and that which free. “Bound” bilirubin 
incapable diffusion into tissues, and 
the free bilirubin which causes kernic- 
terus. means reducing the binding 
capacity serum for bilirubin without re- 
ducing total albumin concentration 
introduce other organic anions which are 
bound albumin the same focus 
bilirubin.” This creates situation which 
bilirubin and the organic ion compete, and 
therefore there increase the con- 
centration the unbound bili- 
rubin. would seem that sulfisoxazole 
such organic ion. Increasing sympto- 
matic kernicterus developing the total 
bilirubin level falls has been reported. 
similar mechanism postulated for sulfa- 
methoxypyridazine, salicylate, and 
sodium benzoate, but proof lacking for 
the ability the latter increase the 
verity Lees reported 
beneficial effect from triiodothyronine 
neonatal 


Ulcers 
The list therapeutic agents capable 
inducing peptic ulcer grows each 


adrenergic blocking penicillin oil and 


agents beeswax 
cinchophen phenylbutazone 
colchicine steroids 
histamine 


Reserpine given doses greater than mg. 
per day has resulted perforation and 
bleeding from the upper gastrointestinal 
this may due hyperchlorhy- 
dria provoked the drug. Intravenous 
chlorhydria within minutes, this 
persisted for hours patients with and 
without ulcer has also been 


é 


suggested that reserpine exerts its effect 
direct action the parasympathetic gan- 
glia the stomach wall parietal cells. 
Vagotomy has effect this action. 

Aspirin may cause gastrointestinal blood 
loss small percentage the vast num- 
ber people who ingest the 
48, 51, Avery Jones, Read, and 
think that salicylate contribu- 
hematemesis melena which gastro- 
intestinal examination negative. 

Gastrointestinal ulceration and/or bleed- 
ing has been provoked large doses 
nicotinic acid (given for hypercholesterol- 
epinephrine. the latter instance, prolif- 
erative endarteritis intestinal vessels with 
infarction and perforation was seen post 


Other gastrointestinal syndromes 


The use mecamylamine, reserpine, 
hydralazine, and hexamethonium 
sulted paralytic Veratrum de- 
rivatives may cause nausea and vomiting. 

Acute pancreatitis has occurred follow- 
ing chlorothiazide 

Perforation the esophagus 
lowed the use papain proteolytic en- 


Neomycin has produced malabsorption 


syndrome with fecal excretory pattern 
but this has not been observed clini- 
cal The role broad spectrum 
antibiotics causing gastrointestinal dis- 
orders has been discussed. Gastric monil- 
iasis after use antibiotics was reported 
once.* (See “Antibiotic-induced diseases.” 

nary and stool urobilinogen and raise stool 
bilirubin levels. This may due de- 
struction organisms causing reduction 
bilirubin Severe diar- 
has been attributed phenindione 


hemorrhage caused malabsorption 


menadione (vitamin has been recorded 
(see “Hematologic diseases” 
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Coghill, McAllen, and de- 
scribed clinical syndrome sodium and 
potassium depletion women who took 
daily purges with laxatives for many years. 
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VI. Hormone-induced diseases 


Corticosteroids 


States similar the Cushing syndrome. 
These common complications may in- 
distinguishable from true 
serious disease this effect may appear 
before the desired drug action obtained. 
The classic elements moon facies, hirsut- 
ism, buffalo hump, striae, hypertension, 
sodium retention, potassium loss, hyper- 
glycemia and glycosuria, 
tions, and negative nitrogen balance with 
osteoporosis muscle wasting 
may appear. Severity and rapidity onset 
are related dose and duration therapy. 
However, undesirable effects can 
duced delayed administering corti- 
costeroids the early morning; 
there interference with normal 
diurnal adrenal function, 
levels are present for some time each day. 
While newer synthetic steroids may ob- 
viate some difficulties, they exaggerate 
24, 50, 54, 67, 

Vasculitis rheumatoid arthritis. Work- 
ers the Mayo Clinic and others have 
described “chronic hypercorticism” 
complication corticosteroid 
different clinical patterns have been dis- 
tinguished: (1) periods 
weakness, arthralgia, and 
bility, (2) panangiitis-like 
acterized fever, leukocytosis, elevated 
sedimentation rates, neuritis, thrombophle- 
bitis, and other 
periarteritis nodosa, and (3) syndrome 
with fever, pleuritis, anemia, renal and 
cutaneous lesions, and positive cell 
phenomenon; not known whether this 
true primary disorder reactivated 
systemic lupus erythematosus 
sented with arthritis. The polyneuritis oc- 
casionally seen patients corticoster- 
oids has been attributed angiitis the 
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which supply peripheral 
phenomenon which occurs the natural 
course rheumatoid arthritis. Horler and 
have discussed the pleural and 
pulmonary complications rheumatoid 
arthritis and emphasized the similarity be- 
tween these two collagen diseases. 

describes the extreme 
situation, “fulminant which oc- 
curs rarely patients with rheumatoid 
arthritis treated with corticosteroids. 
activity escape from steroid ef- 
fect while drug dosage being re- 
duced. The vascular lesions may diffuse, 
involving arteries and arterioles; patients 
prone constitutional manifestations and 
the formation rheumatoid nodules ap- 
pear more susceptible this 
tis. Some the effects disseminated 
arteritis are intestinal pur- 
peripheral 
and distal gangrene the 

Negative nitrogen balance 

Osteoporosis Osteoporosis 
common problem the postmeno- 
pausal woman, and administration cor- 
ticosteroids may exaggerate this process. 
also occurs elderly men, children, and 
premenopausal women without gonadal 
function. This true osteoporosis related 
primary disruption matrix formation 
and secondary demineralization. Compres- 
sion fracture the spine, pathologic frac- 
tures the ribs, and avascular necrosis 
the femoral heads have been 
children, osteoporosis and ni- 
trogen balance may retard growth. Corti- 
cotropin osteoporosis than the 
corticosteroids, since stimulates the ad- 
renal cortex secrete anabolic androgens 
addition hydrocortisone. 

joint. joint has de- 
veloped after the intraarticular injection 
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The radiographic deteri- 
oration which occurs despite subjective im- 
provement during corticosteroid treatment 
rheumatoid arthritis may exaggerated 
when the drug instilled intraarticularly. 
Relief joint pain thus leads earlier 
weight bearing and mobility 
quent joint Other clinics have 
not considered this major problem. 

Scorbutic arthropathy. Corticosteroids 
may cause loss adrenal and total body 
ascorbic acid. 
(see “Hematologic diseases”) and 
scorbutic arthritis have been reported 
patients receiving corticotropin 
These conditions are 
similar the syndrome occasionally seen 
after bilateral 

Myopathy. Symmetric wasting deep 
pelvic and thigh muscles frequent un- 
ment** usually associated with 
elevation serum and urine creatine levels 
and loss potassium. Increased creatine 
synthesis and decreased ability store 
creatine may responsible for the creatin- 
uria. all the corticosteroids, triamcino- 
lone has the most rapid and severe effect 
thigh 

Thirteen patients with rheumatoid 
arthritis treated months years 
with corticosteroids showed increase 
muscle mass “at some time” during treat- 
ment, provided the patients eat well and 
exercise prevent disuse This 
variance with most other current 
with biopsy-proved sarcoidosis involving 
pelvic and shoulder girdle muscles; fever, 
arthralgia, and myalgia were the only 
symptoms; corticosteroid therapy seemed 
“arrest” the myopathic 

Peptic ulcer. The incidence peptic 
patients with rheumatoid 
arthritis who receive steroids varies from 
related dose and duration therapy. 
The incidence peptic ulceration 
greater with the newer synthetic steroids 
than with the The ulcers are uncom- 


monly large, demonstrate little the usual 
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inflammatory reaction and fibrosis, are as- 
sociated with perforation about per 
cent cases, and occur more frequently 
the stomach than the 
Most the gastric ulcers occur the pre- 
pyloric area and the remainder the 
greater lesser curvature. 
antacids very good, often despite con- 
probably higher incidence bleeding 
from corticosteroid-induced ulcer when 
salicylates are given The 
effects corticotropin and corticosteroids 
the stomach are (1) increased produc- 
tion acid and pepsin, (2) decrease 
the mucus protective barrier, and (3) in- 
terference with tissue repair. The patho- 
genesis peptic ulceration 
doubt. Indeed, enteric-coated corticosteroid 
tablets have been employed prevent any 
direct contact with the gastric 
another study, uropepsin levels were 
measured patients with ulcers; there was 
increased adrenocortical activity idi- 
opathic duodenal ulcer, even 
ods activation; uropepsin levels, which 
adrenocortical activity, were not 

Acute perforation gastric carcinoma 
has been reported patient receiving 
prednisone for 

Other gastrointestinal effects. Perforation 
secondary and perforation 
regional enteritis and diverticulosis have 
been reported. Kirsner and 
found corticosteroids highly effective 
and found fewer perforations their series 
treated with steroids. However, continua- 
tion corticosteroids for more than 
weeks without clinical 
dangerous; complete disintegration the 
colon, with mucosal destruction and adher- 
ence the bowel the abdominal wall, 
has been seen after prolonged 

Pancreatic and hepatic effects. Autopsies 
patients treated with corticotropin 
corticosteroids have revealed 
creatitis peripancreatic fat necrosis 
per cent cases. Ectasia pancreatic 
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acini was found per cent hormone- 
treated patients and per cent un- 
treated controls. Children appear es- 
pecially 

Hepatomegaly with fatty infiltration has 
been observed receiving 
corticosteroid for acute rheumatic fever; 
hepatic biopsies demonstrated return 
normal soon after cessation the drug. 
Hyperlipemia possibly caused acceler- 
ated fat mobilization corticosteroids has 
been demonstrated laboratory animals. 

Infection 

Tuberculosis. Sudden dissemination 
undiagnosed arrested tuberculosis has oc- 
states that few cases tuberculosis have 
semination active tuberculosis rare 
even antituberculous drugs are not used 
simultaneously. There are clear indications 
for the use corticosteroids conjunction 


with antituberculous drugs the 


eral sense, the slow respense the host 
infection may actually impede the action 
the chemotherapeutic agent. Drug resis- 
tance may develop, the host may 
overwhelmed. Corticosteroid therapy will 
increase the sense well-being, improve 
the appetite, lower the fever, and thereby 
augment the effect the antituberculous 
drugs. tuberculous meningitis, combined 
therapy offers more rapid clinical improve- 
ment; its intrathecal use may prevent sub- 
Patients who are 
hypersensitive 
may take them corticosteroids are admin- 
istered present, there 
suggestion that combined therapy 
offers more than standard antituberculous 
primary tuberculosis 

Other infectious diseases. other infec- 
tious diseases, similar basic principle 
applies. Large doses corticosteroids used 
for brief periods may life saving the 
acutely ill patient who may die from over- 
whelming infection before antibiotics are 
able take effect. Employed such 


clinical context, corticosteroids have proved 
vital therapeutic The mor- 
tality figures endotoxic, Gram-negative 
septicemic shock have been improved with 
However, these agents 
have not proved value against the 
perfringens, Shigella Corti- 
costeroids are proved benefit the 
meningoencephalitis 
nucleosis, mumps, and measles. Combined 
corticosteroid-antibiotic therapy 
and influenza with severe 
been proved more effective than either 
agent alone. Clinical efficacy acute rheu- 
matic fever, severe viral hepatitis, and 
trichinosis seems well established. 

Corticosteroids are capable masking 
the signs and symptoms severe infection 
and may promote the spread systemic 
(chickenpox and herpes) infections man. 
Mechanisms are not clear, but corticoster- 
oids may interfere with the action anti- 
has been proved that attempt 
“cover” corticosteroid-treated 
with antibiotics not only futile but may 
When used large doses, 
corticosteroids may suppress antibody pro- 
duction but not destroy existing anti- 
bodies. Interference with the development 
immunity has clinical precedent: corti- 
costeroids were life saving typhoid fever 
but high relapse rates persisted until chlor- 
amphenicol was used simultaneously. 

Corticosteroid withdrawal 
Variable syndromes may seen some 
patients with rheumatoid 
corticosteroids are withdrawn slowly (dis- 
cussed under “Vasculitis rheumatoid 
arthritis” 

severe withdrawal syndrome may 
seen with abrupt cessation corticosteroid 
therapy. Headache, anorexia, nausea, vom- 
iting, myalgia, malaise, arthralgia, polyuria, 
restlessness, ready fatigability, and vertigo 
are common symptoms. These may pre- 
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Adrenal suppression syndrome. acute 
crisis resembling that Addison’s disease 
may develop patients who have received 
long-term corticosteroid therapy after 
the crisis occurring hours post- 
operatively patients with unilateral ad- 
renal adenoma who undergo resection; the 
remaining adrenal possibly 
carrying the load, and collapse ensues. 
accidents, parturition, and ex- 
tensive burns have been associated with 
crises similar those Addison’s disease. 
Addison’s disease, any degree ad- 
renal dysfunction may 

Most the available evidence suggests 
rapid return normal after corticoster- 
oid withdrawal*: Sprague and 
found suppression the adrenal cortex for 
days after cessation long-term 
corticosteroid therapy measured uri- 
nary 17-ketosteroid determinations. Some 
workers have found that even the pres- 
ence symptoms steroid withdrawal, 
adrenal and pituitary function was normal 
determined SU-4885 adrenal inhibi- 
measuring plasma hydrocortisone 
levels following dose 
and insulin hypoglycemia tests.* Also, 
corticotropin gel given patients whom 
endogenous steroid production was being 
dogenous hydrocortisone production. This 
further suggests that 
steroids may act way the pituitary 
gland and ‘do not directly influence the 
confirmation 
comes from few reports from 
indicating that operations patients 
long-term corticosteroid therapy carry 
“providing there are 
gross signs overdosage,” and use the 
hormones not interrupted surgery. 

There are enough patients who fall into 
marginal function area justify caution 
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event stressful clinical 
situation. This especially true the case 
asthmatic patients treated with corti- 
costeroids the Kass and Ap- 
have questioned that prior adminis- 
tration ACTH corticosteroids alters 
the response the asthmatic patient 
subsequent hormone therapy. 

Miscellaneous steroid syndromes. Ana- 
phylaxis has been recorded following in- 
travenous corticotropin administration 
patient who underwent subtotal adrenal- 
ectomy months previously; the 
serum contained reagin-like antibodies 
Acute dermatologic reactions 
corticosteroid sprays have been 
severe type syndrome similar the 
Cushing syndrome developed patient 
who had received 520 mg. prednisone 
and antituberculous chemotherapy (for 
miliary tuberculosis) for Two 
cases isolated papilledema 
receiving corticosteroids for 
been reported; other cause 
been induced mice hydrocortisone 
this may similar the mild 
polycythemia, leukocytosis, 
cythemia occasionally seen persons who 
receive Experimental pro- 
duction congenital defect (cleft palate 
the offspring cortisone-treated mice 
has been the implication 
this work pregnant women not yet 
known. Diabetes insipidus appeared 
patient with and others 
who had undergone fol- 
lowing the administration hydrocorti- 
sone. Euphoria, depressive psychoses, and 
status epilepticus have also been 
Unusal sensitivity prednisone was dem- 
onstrated patient who developed 
vere Cushing’s syndrome while mg. 
per day for 

have seen patient with 
disease whose temperature fell from 103.6 
This hypothermic state 
hours after cessation corticosteroids. 
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Other hormones 


given pregnant women have 
been associated with masculinization 
female infants; the mechanism obscure 
but may mediated through the maternal 
adrenal Estrogens also cause sig- 
nificant sodium retention and diminution 
libido and sexual potential men. 
Fibrosis tubular cells and atrophy 
Leydig cells have been demonstrated 
testicular biopsy after year estrogen 
treatment some cases. Gynecomastia 
may also occur and has been associated 
with significant incidence mammary 

women have caused masculinization fe- 
has been observed the offspring 
mother 
Porphyria apparently related progester- 
one administration has been recorded. 


Synthetic progestins have caused stromal 


hyperplasia endometrium difficult dis- 
tinguish from carcinoma 

Anabolic drugs cause hepatic involve- 
ment, and although norethandrolone has 
been believed have seen in- 
stance causing cholestatic jaundice 
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macroglobulinemia, and 
oblastoma. About per cent these pa- 
tients demonstrated blood uric acid level: 
higher than those seen familial gout; 
arthropathy was less frequent. 

Treatment acute leukemia with corti- 
sone mercaptopurine leads 
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increase the blood uric acid level the 
white blood cell count recedes. When the 
white blood cell count returns normal, 
the raised blood uric acid level also falls 
toward normal. Amethopterin 
cause rise urinary uric acid levels. 
Nitrogen mustard given patient with 
chronic lymphocytic leukemia and busulfan 
given patient with chronic myelocytic 
leukemia resulted small rises uric acid 
excretion.” Irradiation patients with 
lymphosarcoma has resulted high blood 
uric acid levels and stone 

Raised blood uric acid level blood 
disease due accelerated synthesis and 
destruction cellular elements, but the 
possibility some additional defect early 
nucleoprotein synthesis cannot ex- 
cluded; any case, more intermediary 
products purine metabolism (xanthine, 
guanine, isoleucine, hypoxanthine) are re- 
leased into the blood for ultimate degrada- 
tion uric acid. Modern chemotherapeutic 
agents exaggerate this situation. Probene- 
and 
nary uric acid level. Drug-induced hyper- 
uricemia may lead the formation uric 
acid when the normally high uric 
acid tubular maximum exceeded and the 
threshold solubility within the tubule 
anuria has been produced 
this way chlorambucil, and corti- 
sone, all associated with dehydration 
patients with 

Several authors point out the pertinence 
observing patients with hyperuricemia 
for possible serious blood diseases. Uric 
acid levels patients with blood diseases 
who developed joint loin pain should 
considers that when 
leukemia-like disorder appears patient 
who has had chronic gout, the bone mar- 
row and spleen will “mega- 
karyocytic myelosis” (sclerosis marrow 
with megakaryocyte-like giant cells). 

Recent reports have indicated that chlo- 
several cases, gouty arthropathy appeared. 
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Retrolental fibroplasia 


blindness premature infants, results from 
prolonged exposure high concentration 
oxygen. animals, such exposure 
oxygen led the growth fine capillaries 
into the vitreous from the immature retina; 
inhibition normal retinal vascularization 
and obliteration vessels already formed 
was also fibrovascular mem- 
branes across the macula destroyed central 
vision. Ten children with retrolental 
fibroplasia originally certified blind were 
followed for years, and these 
subsequently developed some 
cent oxygen for days developed 
changes consistent with pulmonary hyaline 
membrane 


Disturbances electrolytes 


Low sodium 

True iatrogenic sodium depletion (with- 
out water depletion). This occurs pa- 
tients low salt diets who are getting 
and may losing additional so- 
gradual onset, apathy, weakness, muscle 
cramps, anorexia, drowsiness, 
tonicity. Hypotension and decreased renal 
blood flow may cause azotemia. Uremia 
may develop. 

Paradoxic hyponatremia. debilitated 
patients with cirrhosis chronic conges- 
tive heart failure, the cell membrane loses 
its sensitivity slight changes osmolar- 
ity, with the result that the cells tend 
retain sodium and plasma sodium remains 
low. There hyponatremia although total 
body sodium level may elevated. (Post- 
operative hyponatremic syndrome dis- 
cussed under “Surgical diseases.” 

Low potassium. Potassium depletion has 
followed excessive use enemas and ca- 
zide and its congeners may induce severe 
potassium depletion some patients. So- 
dium and potassium depletion pressor 
amines has been (See also 
“Cardiac diseases.” 
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Thyroid dysfunction. Hypothyroidism 
has been reported patients receiving 
phenylbutazone and cobalt. possible 
mechanism suppression tyrosine iodi- 
nase and interference with the “iodine 
trap” the thyroid; full-blown myxedema 
may follow. Administration 
salicylates, and has been as- 
sociated with myxedema and goiter forma- 
tion many patients. Possible mechanisms 
are organic binding iodine within the 
stimulating hormone release because 
high blood iodide levels. The presence 
pre-existing 
which exaggerated these drugs cannot 

compound containing an- 
tipyrine and iodine) has caused goiter 
adults and infant whose mother was 
taking the drug during Pro- 
pylthiouracil has resulted goiter 
intant whose mother was administered 
large doses during the last trimester 
pregnancy. Iodine used for cholecystog- 
raphy, pyelography, myelography, bron- 
chography, and angiography sup- 
pressed uptake the normal thyroid 
may have similar 

curious syndrome described Utz 
who received iodides for pulmonary asper- 
gillosis: the patients became disoriented 
and demented and 
tremia and hypokalemia with metabolic 
alkalosis. The syndrome cleared when 
iodides were withdrawn. 

Milk-alkali syndrome. Excessive and pro- 
longed ingestion milk and absorbable 
antacid used the treatment peptic 
ulcer has resulted metabolic abnor- 
mality known Burnett’s syndrome; renal 
disease frequently present these pa- 
tients. The syndrome 
disorder resembling idiopathic 
thyroidism, but there hypercalciuria 
hyperphosphaturia, and alkaline phos- 
phatase level normal. Metabolic alkalosis 
with renal insufficiency and nitrogen reten- 
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tion may occur. Calcinosis and deminerali- 
zation The syndrome reversible 
upon withdrawal the milk alkali, 
unless the renal disease has become exten- 
sive. 

case has been recorded which salt- 
losing nephritis was complicated pro- 
longed ingestion milk and antacids. This 
with deposition calcium salts the renal 
tubules was considered unique 
nephropathic entity. Failure the dam- 
aged tubules conserve sodium was off- 
ered pertinent factor the renal in- 
sufficiency metabolic 

Altered carbohydrate metabolism. Spon- 
taneous bouts prolonged hypoglycemia 
have been observed diabetic patient 
whose globulin demonstrated 
sulin-binding capacity. The insulin-globulin 
binding was similar antigen-antibody 
combination. Insulin was released slow 
dissociation, and periodic cessation in- 
sulin injections was necessary for few 
days 

Sudden hypoglycemic reactions resulting 
disorientation unconsciousness oc- 
curred diabetic patients who had been 
taking insulin for many years: they became 
unaware did not respond the pre- 
monitory signs hypoglycemia. The mech- 
anism not known, but the authors 
suggest cerebral vascular metabolic de- 
rangement, diabetic involvement 
autonomic nervous system, possible 
alteration control blood 

Chlorpropamide has rarely caused severe 
and unpredictable hypoglycemic reactions 
caused rapid development mildly dia- 
betic individuals acidosis and 

Diabetes mellitus has been aggravated 
chlorothiazide and its These 
drugs interfere some way with carbo- 
hydrate metabolism. Patients who are pre- 
disposed may develop overt diabetes melli- 
tus. The phenomenon reversible. 

discussed the effect pro 
longed, excessive insulin dosage, whicl: 
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may lead hyperglycemia and thus 
poor control the diabetic state. 


Neuropathy may develop shortly after 


patient has been started antidiabetic 
Usually there constant in- 
terval weeks during which the 
diabetes well controlled, then disease in- 
distinguishable from diabetic neuropathy 
develops. The neuropathic state has de- 
veloped after the use tolbutamide and 
with insulin, and has also followed 
metabolic, surgical, and emotional disturb-- 
ances diabetic persons. 

Some patients who have become severely 
malnourished the result prolonged 
confinement (i.e., prisoners war) have 
developed “nutritional recovery 
drome” being placed full diet with 
supplemental vitamins. About 
week, they develop hepatomegaly, signs 
portal hypertension, and hypertrichosis 
the face, shoulders, and thighs. There 
rise serum globulin and decrease 
serum albumin levels. Two weeks after the 
onset the syndrome, there unexplained 
exacerbation, and then gradually all signs 
diminish and have disappeared 
months. The mechanism unknown, but 
possibly the liver has become adjusted 
the state chronic malnutrition and can- 
not handle the sudden increase func- 
tional demand; thus becomes infiltrated 
with fat. slower feeding program can 
prevent this difficulty. 
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Vill. Neurologic disorders 


Dyskinetic states 

The phenothiazines and reserpine have 
pronounced effects the autonomic nerv- 
ous system (in addition psychic, gastro- 
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matologic reactions 
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Virtually every member the phenothia- 
zine group has been associated with one 
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actions® dysphagia, dysphoria, 
muscle spasms involving the neck, tongue, 
oculogyric crises, convul- 
disturbances temperature regula- 
tion and bowel motility, syndromes similar 
myasthenia gravis, tabes, bulbar palsy, 


this connection, most interesting article has just 
been published (Ayd, J.: drug-induced 
extrapyramidal lesions, J.A.M.A. 175:1054-1060, 1961). 
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Hypothermic coma has been induced 
chlorpromazine maniacal patient with 
myxedema psychosis.** The extrapyramidal 
syndromes have been controlled with the 
antiparkinsonism drugs 
pine-benzhydrylether 

Mecamylamine has 
movements and convulsions. 


Neuropathic and encephalopathic states 


Isoniazid causes peripheral neuritis 
mg. per kilogram and per cent 
dose level mg. per has 
been suggested that this caused slow 
inactivation isoniazid and that this 
genetically transmitted recessive 
Pyridoxine, well pyridoxal and 
doxamine, can prevent this toxic effect, and 
therefore believed that isoniazid neu- 
ropathy due pyridoxal phosphate in- 
activation. The incidence other toxic 
signs such psychosis, convulsions, agita- 
tion, dizziness, ataxia, and somnolence 
not reduced when isoniazid and pyridoxine 
are given the metabolism 
tryptophan nicotinamide, pyridoxine 
essential the step from 3-hydroxykyn- 
urenine hydroxyanthranilic acid. Isoni- 
azid inactivates certain decarboxylase en- 
zymes that require pyridoxal phosphate 
coenzyme and will block metabolism 
this stage. Tryptophan loading produces 
accumulation 3-hydroxykynurenine and 
that isoniazid couples with pyridoxine 
form pyridoxal-isonicotinic hydrazine. The 
neuropathy resembles that seen niacina- 
mide deficiency 

rare syndrome consisting convulsive 
seizures the newborn which refractory 
all therapy and responds only vitamin 
administration has been reported. There 
some degree psychomotor retardation 
and pyridoxine requirement which ten 
thirty times that normal infants the 
same age. This appears the result 
congenital error tryptophan metabo- 
lism. Studies confirm this have not been 


Diseases medical progress 493 


Iproniazid has caused orthostatic hypo- 
tension, hyperreflexia, clonus, psychiatric 
and fulminant hepatitis (see “He- 
patic and gastrointestinal diseases” 

Hydralazine doses 600 700 mg. 
per day for many weeks caused polyneuri- 
tis out 700 patients. Prompt remis- 
sion occurred with cessation hydralazine 
and institution pyridoxine therapy. 
mechanism similar isoniazid neuropathy 

Tolbutamide has caused peripheral dia- 
betic neuropathy become manifest 
hyperglycemia and glycosuria came under 
control, but the neuropathy passed off al- 
though tolbutamide was continued and was 
therefore not considered toxic ef- 
fect. similar situation has been seen with 
insulin and dietary control diabetes 
(see “Metabolic diseases” 

Furaltadone caused cranial nerve dam- 
age patients, but the total number 
patients treated with the drug was not re- 
ported; diplopia, paresis extraocular 
muscles, nystagmus, and 
neuritis, clearing withdrawal the 
drug, has been ascribed 
Other drugs that may 
neuritis are: 

arsenicals mercurials 

disulfiram methimazole 


edathamil disodium stilbamidine 


Toxic encephalopathy caused organic 
salts tin (in the form Stalinon, 
French proprietary drug) has 
ported: there were fatalities out 210 
cases. Headache, vomiting, abdominal pain, 
urinary retention, photophobia, weight loss, 
and insomnia were common findings. Post- 
mortem findings were specific for alkyl tin 

Acute encephalopathy followed excessive 
voluntary water ingestion “normal” 
persons. Both patients 
and had convulsions; they responded well 
hypertonic saline and 
similar phenomenon has been 
observed excessive postoperative hydra- 
tion related overenthusiastic intravenous 
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fluid administration. Excitability the 
nervous system due development hy- 
has been suggested the cause. 

Death from the use hydantoin congen- 
ers and phenacemide has been 
Primidone intoxication has been described, 
and the cause appears lie somewhere 
along the route its metabolic transforma- 
tion Hemorrhagic en- 
cephalopathy has been attributed 

Neurologic sequelae various types 
sera (pertussis, Asian influenza, rabies, and 
smallpox) have been described but are 
rare. Following the use tetanus antitoxin 
(made from horse 115 patients 
developed paralysis the shoulder girdle 
and arm. Reactions poliomyelitis vaccine 
are rare; most serum sickness type reactions 
have been attributed the small residual 
amounts penicillin streptomycin 
which remain from the preparation proc- 

Posterior and lateral column degenera- 
tion, well optic neuropathy, may ad- 
vance patients with pernicious anemia 
treated with folic acid 

Corneal edema and and 
retinopathy (narrowed retinal vessels and 
macular have been reported 
patients receiving chloroquine for systemic 
lupus erythematosus and 
Amodiaquin has also caused corneal 
The new antihypertensive agent 
bretylium tosylate has caused muscular 
weakness patient.* 


Complications after spinal anesthesia 


Complications following the use spinal 
aseptic meningitis, 
which believed due chemical 
irritation the meninges phenolic dis- 
infectant used Transient 
neurologic disturbances, and 
have been described. Headache 
may result from loss spinal fluid and 
may possibly depend also the position 
the body; the highest incidence (8.3 per 
cent) occurred patients kept the lat- 
eral 
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major sequelae resulted 3,147 ob- 
stetric patients who had been given saddle 
block anesthesia, and only had minor 
neurologic Rare instances 
tion, arachnoiditis, radiculitis, ascending 
myelitis, and meningoencephalitis have 
been observed. word caution regard- 
ing the eighth nerve damage related 
vancomycin, neo- 
and may well in- 
jected here. 
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IX. Psychiatric diseases 


Drugs may cause toxic psychosis 
novo may precipitate latent com- 
pensated psychosis. Psychosis may also 
developing without direct relation drug 


Psychotic disturbance may caused by: 


alcohol disulfiram 
amphetamine ether 

anesthetics insulin 
antibiotics mescaline 
antihistamines nitrogen mustard 
atropine nitrous oxide 
barbiturates opiates 
bemegride quinacrine 
bromides scopolamine 
chloral hydrate sulfonamides 
chloroform synthetic narcotics 


Digitalis delirium may precipitated 
almost every digitalis glycoside (see “Car- 
diac diseases” 

and 
may trigger latent depression 
with serious psychiatric 
some patients. Patients with disseminated 
costeroid treatment are more liable this 

Reserpine, which may also 
metabolite. known deplete the 
brain, platelets, and gastrointestinal tract 
serotonin. Serotonin antagonizes 
acid diethylamide the brain and may 
produce hallucinations. Thus, 
can developed that reserpine-induced 
depression and schizoid states may re- 
lated excess lysergic acid 

Isoniazid interferes with normal trypto- 
phan metabolism, thus resulting lack 
available nicotinamide; peripheral neuritis 
and confusion frank psychosis may re- 
have seen disorientation, motor 
weakness, incoordination, and “sense 
imminent disaster” patient thera- 
peutic doses cycloserine; all these passed 


therapy. 
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The phenothiazine drugs have been re- 
ported exhibit rare paradoxic reaction 
psychotic patients. Induced submissive- 
ness and lethargy may have deleterious 
psychologic effects. The enforced tranquil- 
ity phenothiazines patient who can 
manifest his hostility only through physical 
expression may have beneficial effects 
staff and other patients mental hos- 
pital, but occasions the patient may 
plunged into the depths frustration and 
depression. Psychosis has been induced 
high doses and phenmet- 
memory for week have followed 
electroshock 
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Pulmonary diseases 


Interstitial pulmonary fibrosis 


Hexamethonium caused 
which may terminate respiratory death.’ 
Interstitial pulmonary fibrosis occurred 
about per cent patients receiving com- 
bined hexamethonium hydralazine. 
There evidence that the newer auto- 
nomic blocking agents have this undesir- 
able effect. 

Twenty-seven epileptic patients 
treated with hydantoin 
diographic evidence pulmonary 
The author observed inverse relation- 
ship between hydantoin-induced gingival 
hyperplasia and pulmonary fibrosis. was 
suggested that the lungs may become the 
target organ rather than the gums. 

Interstitial pulmonary fibrosis 
curred association with many other dis- 
eases such the Hamman-Rich syndrome, 
nickel carbonyl and beryllium intoxication, 
the collagen group pathologic condi- 
tions, pulmonary hemosiderosis, miliary 
sarcoidosis, and histoplasmosis; has also 
followed therapeutic irradiation applied 
the chest (see 


Open negative syndrome 


persistent cystic pulmonary lesion 
treatment with antituberculosis drugs has 
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The remarkable effectiveness 
day chemotherapy promotes cleansing 
the cavity and epithelization the cavity 
and bronchopulmonary junction. Under 
these circumstances, the cavity may pre- 
served. The method handling this cyst 
bility reactivation. similar phenome- 
non has been observed patients who 
have survived staphylococcal 
pneumonia. 


Lipid pneumonia 


Localized areas granulomatous pneu- 
monitis have occurred weeks months 
after aspiration oil the form topi- 
cal ointment vehicle for contrast 


Apnea 


Apnea has followed therapeutic doses 
diphenhydramine, and 
neomycin. Swanson described 
tially harmful effects using 
methyl)aminomethane treat pulmonary 
encephalopathy: the drug apparently com- 
bines with free carbon dioxide and thereby 
decreases carbon dioxide tension, thus 
removing potent stimulus breathing. 
The ensuing anoxia potentially danger- 
ous; there were per cent decrease 
minute ventilation, fall arterial oxygen 
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Loeffler’s syndrome 


Pulmonary infiltration with eosinophilia 
has been observed during treatment with 
isoniazid, mephenesin, 
acid, penicillin, and sulfonamides. 
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Radiation effects are rarely perceived 
immediately and usually take weeks 
months appreciated. not yet 
know the full long-term genetic effects 
radiation, and reports are conflicting. Re- 
reappraisal the risk versus value fluor- 
oscopy medicine and and 
the rational use routine x-ray examina- 
tions (gastrointestinal series, pelvimetry 
The use radiation benign conditions 
reappraised. 


Carcinoma 


Whether thyroid neoplasia 
diation for enlargement the thymus 
children remains controversial. Thyroid car- 
cinoma 357 children was reviewed 
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about per cent the children had re- 
ceived prior irradiation the pharynx, 
neck, chest for nonmalignant disease. 
Confirmation this association found 
followed 148 patients who had 
received irradiation therapy infancy and 
childhood for thymus enlargement, un- 
treated patients with thymus enlargement, 
and 162 subjects without thymus enlarge- 
ment before tonsillectomy. Seventy-five 
the 148 were followed for years; pa- 
tient developed adenoma another 
cystic disease the thyroid. There were 
patients any group who developed 
cancer any organ. Also, found 
that per cent patients with carci- 
noma the thyroid had history previ- 
ous irradiation, with latent period 
sufficient length for the radiation have 
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carcinogenic effect the thyroid gland; 
felt that the relation between radiation 
and neoplasms might fortuitous. 

Following the use therapeutic 
213 patients with diffuse toxic goiter, She- 
line, Lindsay, and reported the ap- 
pearance thyroid neoplasms within 
under years age; one the neoplasms 
was low grade carcinoma. Two 195 
patients over years age developed 
thyroid nodules. The authors concluded 
that “nodular hyperplasia the thyroid 
may occur functioning thyroid tissue 
left young patients treated with radio- 
iodine for toxic diffuse goiter.” They sug- 
gest that one disposed use 
the patient under 20, sufficient dose must 
given reduce the possibility leaving 
thyroid tissue. 

diation therapy benign conditions; der- 
matologic conditions are 
treated this Cannon, Randolph, 
and reported per cent inci- 
dence cancer 165 cases. However, 
denied that such radiation 
carcinogenic. Eight cases radiation- 
induced laryngeal and pharyngeal carci- 
noma followed therapy for 

There have been 
about the hazards diagnostic 
epithelioma the liver has followed the 
use Carcinoma the lung 
has occurred radium miners Joachim- 
sthal (Jachymov disease Osteogenic sar- 
coma the phalanges has followed pro- 
longed roentgen and radium exposure 
dentists, radiologists, and 
and mucous membrane has also occurred. 
and the dissemination cancer has been 


Leukemia 


Radiation sources leukemia human 
beings are x-ray, radium, thorium, isotopes 
and neutrons, and gamma rays. 


Diseases medical progress 


X-rays and gamma rays are external emit- 
ters. Thorium, and are internal 
emitters (alpha, beta, gamma). 

Hundreds cases leukemia have fol- 
Chronic exposure recognized occu- 
pational hazard among radiologists, physi- 
cists, and others employing fluoroscopy. 
Acute and chronic myelogenic leukemia has 
followed irradiation, but chronic lympho- 
cytic leukemia has not been 
however, contends that there 
evidence that “the usual levels diagnos- 
tic x-ray dosage are deleterious that they 
cause cancer, leukemia, shortening life 
span genetic damage.” This generally 
accepted since most human leukemia has 
been related large doses. However, total 
body dosage has been difficult estimate 
from published reports, because authors 
describe multiple isolated organ whole 
body exposures and some series dosages 
have been estimated. Deaths from leukemia 
are more common radiologists than 
other professional groups. Fourteen 299 
deaths radiologists were due leukemia 
the period from 1929 1948, inci- 
dence 4.7 per cent contrasted 0.5 
per cent among an- 
other study, the death rate from leukemia 
radiologists was four times that other 
physicians. 

Ten cases acute myeloblastic mono- 
blastic leukemia have followed the use 
expressed the hope that will not in- 
dicted prematurely because its “sus- 
pected 
rate for the unexposed population 3.3 
cases per 100,000 per toxic 
unrelated leukemia was seen 
months after its administration patient 
with Graves’ disease: thyrotoxicosis was re- 
lieved, but exophthalmos continued, and 
the patient developed cata- 
ract and tetany. 

Studies survivors the atomic bomb 
drop Hiroshima have confirmed that 
ionizing radiation causes 
has also been demonstrated the many 
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series patients with rheumatoid spondy- 
litis treated with Peripheral 

blood aplasia was noted prelude 

acute leukemia patients who had 

treatment with irradiation had repeated 

fluoroscopy for rheumatoid spondylitis and 

other serious diseases, testicular semi- 

noma, 

breast tumor, bleeding uterine fibromyoma, 

mated number new cases leukemia 

patients treated with 250 500 the 

spine for rheumatoid spondylitis ranged 

from 12.5 per 100,000 population per 
year against the general population rate 

3.3 per 100,000 per study 
New York State 6,473 children who had 
received irradiation therapy revealed the 
incidence leukemia higher among 
them than among children not irradiated; 

the children had received treatment for 
thymus enlargement, pertussis, and lymph- 
oid hyperplasia. 

survey children who died leu- 
kemia from 1940 1957, was found that 
exposure deep x-ray therapy was more 
frequent this group than controls; 
prenatal exposure was not high the leu- 
kemia Another study children 
who died leukemia revealed 26.9 per 
cent incidence utero x-ray exposure. 
Children who died other malignant dis- 
eases showed 28.8 per cent incidence 
utero irradiation; the incidence for con- 
trols was 18.6 per cent. all but two in- 
stances, irradiation had been used during 
the last trimester; the two exceptions, 
intravenous pyelograms had been made 
during the second month 
However, Court Brown, Doll, 
reviewed the course children born 
women who had received diagnostic pelvic 
irradiation during gestation and found that 
“an increase leukemia among children 
due radiographic examination their 
pregnancy not established.” pub- 
lished similar study. 

report 209 cases radiation-in- 
duced leukemia obtained from the litera- 
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ture, found that sources radi- 
ation were occupational therapeutic 
Problem Preventive Medicine,” Bur- 
net® stated: Leukemia seems the 
commonest neoplastic disease any cell 
population not directly exposed the en- 
vironment—and the only one that 
showing clear increase the modern 
period. Perhaps will eventually recog- 
nized one the most significant medical 
features the early twentieth century that, 
by-product more and more power- 
ful therapeutic procedures and the produc- 
tion chemical substances 
logic experiences, the 
barriers that kept mutagenic agents from 
the internal organs have been more and 
more frequently penetrated. radia- 
tion the most important but other 
agents must work, with increasing 
leukemic incidences the only evidence 
their presence.” 

Six cases leukemia elderly men re- 
ceiving phenylbutazone for long time 
have been 


Radiation nephritis 


been attributed therapeutic 
dominal irradiation. characterized 
severe hypertension progressing renal 
failure. Pathologic changes 
merular hyalinization, diffuse inflammation, 
interstitial fibrosis, and arteriolar fibrinoid 
degeneration. The primary injury appears 
vascular, and the glomeruli are prin- 
cipally involved, but tubular involvement 
and atrophy follow. The state reminis- 
cent severe arteriolar nephrosclerosis. 
states that “if the kidney 
ceives more than 2300 less than 
weeks, radiation nephritis can expected 


Pleural and pulmonary complications 


Supravoltage irradiation 
carcinoma the breast may result plev- 
ral effusion, which usually appears 
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months completion therapy and 
associated with “radiation pneumonitis.” 
The effusion usually disappears spontane- 
ously after months, leaving minimal 
evidence pleural damage; differentiation 
from pleural metastatic disease often 

The appearance and severity radiation 
pneumonitis related the total dose, 
frequency treatment, and volume 
lung irradiated. Gish 
studied the vital capacities patients dem- 
onstrating radiographic pulmonary involve- 
ment: per cent patients who had 
received 250 kv. roentgen therapy showed 
monary reaction; those receiving 
only per cent demonstrated reactions 
although they actually received higher 
tissue dose. This was due tangential 
beaming and improved shielding. 
Vital capacity showed “mild changes from 
normal” without clinical signs impaired 
proved value the acute stage 
chronic disease was not 


Gastrointestinal and genitourinary 
complications 


These are the earliest and most severe 
reactions the “acute radiation syndrome” 

“Factitial was observed 
2,700 patients with carcinoma the 
cervix who had received either radium 
irradiation The changes were 
variable and ranged from edema and vas- 
cular congestion frank necrosis with 
fistula formation rectal stricture. Other 
complications cervical irradiation 
cluded vaginal and cervical necrosis, vesi- 
covaginal fistula, and radiation necrosis 
the skin. Prophylactic surgical procedures, 

diversion feces, were 
‘ransient decrease fat fatty acid ab- 
‘orption was demonstrated over per 
patients undergoing irradiation 
herapy the lower 
Sterility has been reported after the use 
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563 for pulmonary metastases 
from carcinoma the 


Hematologic complications 
(excluding leukemia) 


Total body irradiation has been used 
destroy bone marrow and the immunologic 
mechanism prepare for marrow 
renal homograft patient with leukemia, 
lymphoma, aplastic anemia, chronic 
renal insufficiency.** The ability 
accelerate provoke change from 
polycythemia rubra vera myelofibrosis 
remains without final 

Decreased coagulability blood after 
irradiation seems caused hepatic 
involvement (first stage factors 
bone marrow (megakaryocyte 
depression, and production circulating 
anticoagulant substance. These phenomena 
are probably related total dose radia- 


Congenital and genetic complications 


The epidemologic aspects congenital 

Parkhurst, and who found the in- 
cidence congenital anomalies 15.8 
per 1,000 livebirths areas high radio- 
activity; this compared with incidence 
12.8 per 1,000 areas low radioac- 
tivity. Measurement external radiation 
times normal. The authors felt that the in- 
cidence congenital malformations was 
related local levels radioactivity. Con- 
firmatory evidence from other areas the 
world necessary before these figures and 
conclusions can accepted significant. 
The incidence congenital malformations 
the offspring Japanese radiation vic- 
tims supports further investigation evi- 
dence for somatic mutations areas 
high fall out. 

The effects cancer chemotherapeutic 
agents the human fetus continue 
investigated. 4-Aminofolic acid can induce 
fetal malformation (if the patient does not 
abort) when given the first 
Busulfan, 6-mercaptopurine, and x-ray used 
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leukemic mothers have also been related 
fetal malformation (and cytomegalic in- 


Miscellaneous 


Total body exposure dogs (30 
100 produced effects the cardio- 
vascular system. However, exposure 
blood vessels 300 induced more tone 
than blood vessels control 

Radiation myelitis appearing 
months after therapeutic irradiation 
x-rays) head, neck, and medias- 
tinum has been recorded. Severe neurologic 
effects occurred, e.g., parasthesias, spastic- 
ity, paraplegia, and hemiplegia. pa- 
tients, died from the radiation effects and 
had residual paraplegia and spasticity. 
The incidence 0.013 per cent 
tributed overlapping radiation fields 

Telangiectases may occur portal 
Lymphedema the upper limb continues 
problem after radical mastectomy 

Cyclotron radiation (fast neutrons and 
gamma rays) has caused cataract forma- 
Microwave radiation has been sus- 
pected possible cause cataract 


Acute radiation syndrome 


Response acute radiation overdosage 
Two hours after ex- 
posure, there are anorexia, nausea, malaise, 
apathy, drowsiness, and fatigue; hours 
after exposure, these have progressed 
vomiting and prostration. The symptoms 
are caused the effect radiation the 
actively reproducing mucosa the gastro- 
intestinal tract. Symptoms 
with residual malaise until about the third 
days, and the patient may then develop 
sudden chills, fever, exertional dyspnea, 
progressive purpura, hemorrhage from all 
orifices, and infections; there pancyto- 
penia. Patients who survive the fortieth 
fiftieth day usually complete convales- 
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cence the ninetieth day. Late radiation 
injury has been modified administration 

The minimum lethal dose for radiation 
has not been fixed with certainty. pres- 
ently stated approximately 600 
the whole 
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Renal disease 


Phenacetin nephritis 


The earliest reports this condition 
severe interstitial pyelonephritis persons 
who chronically ingest phenacetin were 
from Switzerland, where the drug served 
stimulant and analgesic among work- 
ers, especially women, watch 
The drug was usually taken combina- 
tion with aspirin, caffeine, dextroam- 
phetamine. This condition has also been 
reported Germany,’ and 
the United Patients not have 
diabetes mellitus urinary tract obstruc- 
tion. cases which the drug has been 
taken for long time large doses, renal 
papillary necrosis and uremia may 
Urine cultures have been consistently neg- 
ative. The pathogenesis remains doubt. 


Phenacetin and erythrocytes 


Phenacetin may cause oxidation hemo- 
globin form methemoglobin which 
innocuous substance but cannot carry oxy- 
gen. the blood contains more than Gm. 
methemoglobin per 100 ml., the patient 
may become cyanotic. Phenacetin also has 
been indicted one the “trigger drugs” 
anemia with Heinz- 
Ehrlich body formation (see “Hematologic 
vival time and some degree renal insuffi- 
ciency have been found patients who 
took phenacetin regularly. mention 
made this concerning studies 
glucose-6-phosphate dehydrogenase glu- 
tathione. 


Acute renal shuidown 


Therapeutic agents such incompatible 
blood? (see “Hematologic diseases”), sul- 
fonamides, penicillin, and phenylbutazone 
may cause acute renal shutdown. Sympa- 
thetic blocking drugs may 
merular filtration dangerous level 
the azotemic 
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Drug-induced nephropathy 

Calciferol (A.T. 10) caused severe, ir- 
reversible renal damage patient with 
The sequence events was 
postulated be: (1) increased calcium ab- 
sorption, (2) elevated serum calcium, (3) 
decreased parathyroid activity, (4) de- 
creased phosphate excretion, (5) increased 
serum phosphate, (6) saturation plasma 
with calcium phosphate, and (7) deposi- 
tion calcium salts kidneys and else- 
where. Exposure sunlight may accelerate 
the process. Cessation therapy the 
first evidence intoxication may not pre- 
vent the delayed occurrence renal dam- 
age.' 

The use the chelating agents ethylene- 
diaminetetraacetic acid and calcium EDTA 
resulted proximal tubular damage and 
the nephrotic syndrome several patients 
was being attempted. recent sympo- 
with the toxicity chelating agents. When 
employed large doses, both edathamil 
disodium and edathamil calcium disodium 
produced renal damage; this was confined 
the proximal tubules and 
vacuolization and subsequent sloughing 
renal tubular epithelial cells resulting 
nephrotic syndrome. The mechanism may 
follows: variety metal ions are 
presented the tubular epithelial cells 
chelated form; these chelates, although 
stable vitro, may less stable vivo 
possibly because the competitive action 
proteins for the metal. Consequently, 
the heavy metal ion freed, enters the 
tubular epithelial cell, and exerts its dele- 
terious effects. 

Chelating agents have caused thrombo- 
phlebitis proximal intravenous injection 
sites. Disodium salts may 
chelation ionized calcium and the ap- 
pearance clinical signs 
such increased deep tendon reflexes and 
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positive Trousseau signs, but frank tetany 
unusual. This depends the rate 
infusion, since body stores calcium are 
capable rapid -homeostatic adjustment. 
Rates below mg. per minute have 
effect the serum calcium 

The nephrotic syndrome has also been 
caused administration the follow- 
ing: 


acacia hypertonic glucose and 

anticonvulsants— sucrose 
paramethadione mercurial 
trimethadione 

heavy metals urea 


curred early the course Hodgkin’s dis- 
ease has been 
that the administration nitrogen mustard 
accelerated the deposition amyloid the 
kidney was discussed this review. 

Zoxazolamine administration resulted 
bilateral loin pain 
teinuria, microscopic hematuria, mild ele- 
vation blood urea nitrogen, and hypos- 
thenuria after 250 500 mg. the drug’; 
these changes were reversible. Nephrotox- 
icity has been attributed 
kanamycin, neomycin, streptomycin, 
(see “Antibiotic-induced 

The literature the hazards renal 
infection following urethral catheterization 
has been reviewed Reiman (see “Mis- 
cellaneous diseases” 

Acetazolamide has caused 
mation. The mechanism may due 
hypocitraturia, which develops without 
proportional decrease calcium output; 
calcium citrate soluble, but citrate 
not available, other anions combine with 
form insoluble salts. 


Acute retention urine 


Bladder hypotonicity and loss sphinc- 
ter sensitivity may result after the use 
hexamethonium, methantheline bromide, 
pentolinium, 
and hydralazine. Reflex 
rinsing fluid used for the catheter, trauma, 
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the contrast media has been reported 
patients undergoing retrograde pyelog- 


raphy. 
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Diseases surgical progress 


Complications after gastrectomy 


The problems incident gastrectomy 
have been the subject 
views.°* 67, 70 

Postoperative pancreatitis. This in- 
frequent complication partial gastrec- 
tomy. Interstitial pancreatitis has also been 
observed the course chronic relapsing 
pancreatitis and posterior penetrating duo- 
denal Apparently, manipulation 
the pancreas adjacent structures dur- 
ing operation one the precipitating 
causes. 

Dumping syndrome. This the most 
frequently encountered the postgastrec- 
tomy 20, 29, 47, 56, 62, 

The symptoms borborygmi and weak- 
ness, dizziness, sweating, tachycardia, 
tachypenia, pallor, evanescent hyperten- 
sion, and acute hyperglycemia usually oc- 
cur minutes after meal and 
subside within minutes. concept 
pathogenesis currently finding favor 
that the passage large bolus incom- 
pletely digested food through the foreshort- 
ened stomach into the efferent jejunum rep- 
resents hypertonic mass which calls forth 
vascular and interstitial sites. This results 
sudden loss 34.5 per cent 
circulating fluid volume. This similar 
“cell-less hemorrhage” seen with exten- 
sive second and third degree burns and 
inedical diseases such cholera. Such 
shift fluid volume provokes re- 
the sympathetic nervous system 


with outpouring epinephrine which 
may well cause the symptoms 
previously mentioned. Another suggestion 
that sudden distention the jejunum 
causes mechanical stimulation the adja- 
cent splanchnic nerves and thus provokes 
reinforces response the sympathetic 
nervous system. 

The role potassium the dumping 
syndrome remains obscure. has been sug- 
gested that ionically active potassium 
shifted into glycogen storage depots, thus 
depleting extracellular potassium, but this 
reaction does not seem likely ex- 
planation. Occasionally, patient benefits 
from potassium salts. Hobsley and 
observed correlation between 
the decrease plasma volume 
transient rise blood glucose levels: they 
treated several patients with 
fore meals and noted clinical improvement, 
slower blood glucose response, and 
lesser fall plasma volume. 

Broadbent, Dickinson, and de- 
scribed curious dumping response which 
developed subsequent subtotal gastrec- 
tomy patient with angina pectoris. 
The patient had typical dumping symptoms 
accompanied anginal pain. electro- 
cardiogram made admission revealed 
symmetric wave inversion across the pre- 
cordium. wave polarity was reversed 
the height dumping and the onset 
angina. Transient blood pressure elevation 
also occurred. Ingestion 600 ml. milk 
(but not water) was effective provoking 
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this response. change plasma volume, 
serum potassium, pressor amines was 
detected. The anginal pain responded rap- 
idly nitroglycerin. 

Afferent loop syndrome. This occurs 
patients with chronic obstruction the 
afferent jejunal segment, gastrojeju- 
nostomy. Retrograde passage gastric 
contents occurs into the proximal jejunum 
through the gastrojejunal stoma. After some 
time, the contents the afferent loop 
regurgitated unpredictable manner 
accompanied distressing symptoms. 

Late postprandial syndrome. This syn- 
drome caused rebound hypoglycemia 
and responds frequent small feedings 
proteins. may also relieved re- 
moval abdominal adhesions caused 
previous surgical operation. 

Malnutrition and deficiency syndromes. 
There evidence support the con- 
tention that gastrectomy will increase sus- 
reactivate healed tuberculosis. is, how- 
ever, probably true that the postgastrec- 
tomy patient who develops negative ni- 
trogen balance the result starvation 
and poor gastrointestinal absorption has 
less resistance tuberculosis. However, 
this caused debility and not the 
surgical procedure per se. 

Vitamin deficiency has followed total 

Long-term effects. long-term study 
patients who had undergone gastric 
surgery for benign disease, noted 
that per cent 157 patients had or- 
ganic postoperative complications with 
without additional functional problems. 
new set symptoms replaced the old pre- 
operative ones large group. per 
cent, the symptoms did not have organic 
basis and “many the postoperative com- 
plaints, whether new since operation 
obviously carry-over symptoms, 

their basis simple continuation preopera- 
tive emotional agitation.” 

One group 397 patients who had un- 
dergone subtotal gastrectomy for duo- 

denal ulcer, gastric ulcer, and stomal ulcer 
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were followed for least 
Survival statistics indicated that once the 
immediate hazards surgical procedure 
had passed, life expectancy was normal. 
Undesirable results were found per 
cent; the main problems were the dumping 
syndrome and difficulty regaining 
maintaining preoperative weight. an- 
other large group followed for year 
after operation, fatigue and weakness were 
the principal postoperative difficulties. 

Postgastrectomy states also include gas- 
troileostomy, which may become manifest 
weight loss and steatorrhea. This usually 
develops within weeks. One patient 
who developed profound hyperkalemia 
this mechanism was described Gross 
and who added cases the 
previous reported from the Mayo Clinic. 

Anemia. The anemia encountered after 
partial total gastrectomy may due 
different mechanisms which act alone 
concert: 

Iron deficiency may follow defective 
absorption result failure hydro- 
chloric acid production. Acid needed 
convert the iron food (ferric hydroxide 
into absorbable ionic form. 

Megaloblastic anemia due loss 
intrinsic factor may develop several years 
after surgical operation. This delay may 
result the large residual stores 
erythrocyte maturation factor the liver 
the taking folic acid and cyanocobala- 
min (vitamin vitamin capsules. 

Occult blood loss may insidious 
and result iron deficiency anemia. One 
suggested mechanism that submucosal 
abscesses along. the gastrojejunal suture 
line erode adjacent blood The 
rare complication ischemic necrosis 
the proximal gastric remnant, resulting 
from interference with the blood supply, 
has been 

Stomal ulcers. Stomal and marginal ul- 
cers remain problem postgastrectomy 
patients. Radiation has been used pro- 
duce 

Malabsorption. Malabsorption fat may 
responsible for loss weight and 
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ficiency fat-soluble vitamins. However, 
high carbohydrate diet provoked exag- 
gerated the defect fat absorption 
few and administration ml. 
0.1 per cent hydrochloric acid minutes 
before meals improved fat absorption 
not known. Rapid passage and therefore 
inadequate mixing bile and pancreatic 
enzymes, defective enzyme secretion asso- 
ciated with patchy jejunal atrophy, and 
inflammation the remaining stomach 
mucous membrane have all 
gested. 

Salmonella enteritis. This has been men- 
tioned under “Antibiotic-induced diseases.” 
Probable contributing mechanisms are (1) 
relative absolute achlorhydria which 
associated with rapid passage food 
through the small intestine and (2) altera- 
tion colonic bacteria resulting from 
changes the colon and from anti- 
biotic suppression sensitive organisms. 
One fatal case has been described. Patients 
who have undergone major gastrointestinal 
surgical operation, especially with vagot- 
omy, are more susceptible invasion 
salmonella than normal persons. Prophylac- 
tic use antibiotics may increase suscep- 
tibility salmonella. 


Complications after genitourinary 
operation 


Transplantation the distal ends the 
ureters into the bowel acceptable 
method diverting urine flow when blad- 
der resection has been performed. With 
continuous passage urine into the recto- 
sigmoid sodium chloride and ammonium 
chloride are reabsorbed significant 
amounts. excessive amount chloride 
therefore present the plasma, and bi- 
carbonate displaced. There shift 
the patient develops mild acidosis. 
generally agreed that this situation can- 
not develop unless there some associated 
renal tubular defect which does not permit 
renal compensation for the electrolyte shift. 

Normocytic anemia occasionally asso- 
ciated with ureterosigmoidostomy. Tran- 
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sient disturbances carbohydrate me- 
tabolism and hypokalemia are rare com- 
plications. Four children born with 
exostrophy the bladder developed 
clinical and radiographic evidence 
this was probably due longstanding 
acidosis, loss calcium the urine, and 
secondary osteomalacia. 


Complications after gall bladder 
operation 


series 1,432 patients who under- 
went cholecystectomy, 2.5 per cent de- 
veloped 
drome.** Further operations were required 
for removal duct calculi, disturbances 
the sphincter Oddi, scarring the 
ampulla Vater, chronic pancreatitis, 
and stricture the hepatic common 
bile ducts and for other postoperative com- 
plications. Thirty-one 551 patients fol- 
lowed for several years had unfavorable 
results. Careful selection patients and 
sphincterotomy some have improved 
entitled “Complications Biliary Tract 
Surgery,” described (1) subhepatic 
accumulation blood, bile, and lymph (as 
result inadequate postoperative drain- 
age), (2) hemorrhage (most commonly 
caused damaging the cystic artery and 
occasionally branches the hepatic artery, 
gall bladder bed, vessels the common 
duct, (3) bile peritonitis, (4) biliary fistula 
(which may cause weight loss and inani- 
tion due malabsorption fat), (5) 
jaundice (due calculi), (6) pancreatitis 
(due bile regurgitation), and (7) com- 
mon duct injury. The use cholangio- 
graphic techniques this syndrome dis- 
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Complications after splenectomy 


There have been reports recently 
serious infection children after splenec- 
However, does not men- 
tion infection complication following 
splenectomy for congenital spherocytosis, 
and has not been considered major 
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problem after splenectomy for idiopathic 
purpura. Healthy pa- 
tients who undergo splenectomy for trau- 
matic rupture develop infection.* 
Dacie does state, however, that “in few 
there was increased susceptibility 
infection.” Caution was recommended 
performing splenectomy children with 
eczema, purpura, and draining 
Antibody response after splenectomy was 
vaccine 105 subjects who had undergone 
splenectomy for idiopathic thrombocyto- 
penic purpura, congenital spherocytosis, 
acquired hemolytic anemia, splenic neu- 
tropenia, splenic pancytopenia, aplastic 
anemia, and hemolytic anemia secondary 
chronic lymphocytic leukemia. Thirteen 
patients failed develop specific anti- 
bodies. Control patients were normal (none 
had diseases similar those the group 
who had splenectomy), and they all had 
controls with diseases similar the above, 
but whose spleens had not been removed, 
were given the vaccine. Six these failed 
demonstrate antibody response. The 
authors suggested that failure produce 
antibodies might related the under- 
lying disease rather than splenectomy 
per se. Splenic control leukocytes was 
studied albino rats. 100 per cent rise 
leukocyte count days was sustained for 
Splenectomized rabbits lost physiologic 
effects exerted the spleen, and this influ- 
enced the incidence osteogenic sarcoma 
following the administration beryllium 
compounds.*? The mechanism may the 
loss large area reticuloendothelial 
tissue which acts with other the 
reticuloendothelial system free the blood 
circulating beryllium. 
The increase all the cellular elements 
the blood after splenectomy has been 
used 


Complications after laryngectomy 


Infection the trachea problem 
the patient who must use tracheostomy 
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tube for long periods. Thick, ropy secre- 
tions bleeding tracheal erosions consti- 
tute the syndrome “tracheitis sicca.” 


Speech defects that follow 
tonsilloadenoidectomy 


Occasionally, patient will have inade- 
quate velopharyngeal closure after tonsillo- 
adenoidectomy, cleft palate repair, uvulec- 
tomy, repair injuries the soft palate 
the lateral and posterior pharyngeal 
walls. This will result hypernasal speech 
with difficulty forming the consonants 
and Temporary defects may result 
from reflex inhibition the muscles the 
palate and pharynx. Occasionally, this form 
speech perpetuated child for psy- 
chologic reasons. Permanent organic velo- 
palatine closure may result from palatine 
neuritis and muscle weakness due polio- 
myelitis virus, neutropic influenzal virus, 
toxins elaborated Corynebacterium 
diphtheriae. The paresis paralysis fol- 
lows immediately after operation and re- 
quires many weeks for recovery. rare 
occasions, permanent. Caution 
suggested selecting patients for elective 
pharyngeal operation when polio influ- 
enzal organisms are known 


Miscellaneous postoperative problems 


Severe diarrhea after vagotomy was de- 
scribed Burge and Bowel disten- 
tion and postoperative urinary retention 
were discussed Motta The 
problem loss sexual function men 
after abdominoperineal resection for ulcer- 
ative colitis was presented Donovan and 
they felt that permanent loss 
occurred and temporary dysfunction was 
rare. Aspects the surgical treatment 
atresia the esophagus and its postopera- 
tive and spontaneous rupture 
the esophagus complicating major abdomi- 
nal surgery have been Femoral 
neuropathy was described complica- 
tion abdominopelvic Peptic 
“stress” ulcers occurring after thoracic sur- 
gical intervention were reviewed Rott- 
hoff, Konrad, and 
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Diseases that follow cardiac operation 


dromes. Postcardiotomy syndrome may fol- 
low incision the pericardium myo- 
cardium. Mitral commissurotomy has been 
the commonest cause. Pleuropericardial 
pain with evanescent friction rubs, fever, 
leukocytosis, polyarthralgia, and myalgia 
may occur from days months after 
operation. was originally considered 
reactivation acute rheumatic fever, 
but its appearance following operation for 
nonrheumatic cardiac disease, absence 
elevated antistreptolysin titer, and 
positive C-reactive protein suggest hyper- 
sensitivity mechanism.** The relationship 
the postcommissurotomy syndrome and re- 
stenosis was investigated Lisan, Reale, 
and They discovered increased 
restenosis this group. similar syndrome 
was described following myocardial in- 
farction. The incidence hemorrhagic 
pericarditis (mentioned previously under 
“Cardiac diseases”) varies from 
per cent the postcardiotomy syndrome. 
Another form postcommissurotomy syn- 
characterized oliguria, water retention, 
hyponatremia, and The 
severity the hyponatremia appears 
related the complexity the 
course prior operation. Factors such 
overhydration and excessive production 
antidiuretic hormone come 
sideration. 

Embolic phenomena. These may result 
from friable left atrial thrombi and may 
lead occlusion cerebral vessels with 
blindness, hemiplegia, orthostatic 
sels may result gangrene 
psychic disturbances. Right atrial thrombi 
dislodged during mitral surgery, 
causing pulmonary 

Bacterial and mycotic endocarditis. Bac- 
‘erial endocarditis may rarely occur fol- 

usually appears few months 
fter operation. has appeared after 


operations for tetralogy Fallot, patent 
ductus arteriosus, transposition the great 
vessels, atrial septal defect, and acquired 
lesions the aortic and mitral valves. 
Subacute bacterial endocarditis occurred 
patient months after Hufnagel 
valve procedure for aortic 
Organisms cultured have included Staphy- 
lococcus Str. viridans, Escherichia 
coli, Pseudomonas and Can- 
dida albicans.** review the literature 
endocarditis following operation for ac- 
quired heart disease, Hoffman 
found Staph. aureus the 
causative agent cases. They found 
that the clinical picture bacterial endo- 
carditis following cardiotomy was different 
from the usual one. Fever often low 
grade, and classic signs such changing 
murmurs, pericarditis, splenomegaly, pete- 
chiae, and embolic phenomena were rarely 
encountered. 

Linde and review endo- 
carditis after operation for congenital heart 
disease, found cases total 550 
cardiac operations. They also found that 
the classic signs and symptoms endo- 
carditis are rare and conjectured that fac- 
tors such altered resistance and increased 
exposure unusual organisms could have 
resulted more rapidly progressing and 
malignant form endocarditis. 

Four cases acquired bacterial endo- 
carditis following mitral commissurotomy 
were added total found the 
literature Bouvrain, Slama, and Mer- 
another series 2,263 cases, there 
were episodes endocarditis. One- 
third these infections occurred within 
days operation and the remainder within 
months. 

Congestive failure. Progressive left ven- 
tricular failure and death may follow suc- 
cessful mitral commissurotomy patients 
with coexisting severe aortic stenosis. Sud- 
den relief the mitral obstruction permits 
greater diastolic filling the left ventricle, 
but the increased volume cannot easily 
pass through the stenotic aortic orifice. The 
left ventricle becomes distended and then 


7 
- 
q 


512 Moser 


fails. Paradoxic results were reported 
Besterman, and fol- 
lowing infundibular resection tetralogy 
Fallot; some -of the patients developed 
right ventricular failure due the creation 
left right shunt through the ventricu- 
lar septal defect soon pressure the 
right ventricle was lowered relieving the 
pulmonary infundibular stenosis. They re- 
ported patients whom cyanosis disap- 
peared and signs right ventricular failure 
increased immediately after operation. This 
can avoided partial resection the 
infundibular area, thus leaving adequate 
systolic gradient between the pulmonary 
artery and the right ventricle. However, 
resection inadequate, the patient may 
die. the single death that they reported, 
there was clinical evidence left ventricu- 
lar failure, increased duration and intensity 
the systolic murmur, appearance 
pulmonary diastolic murmur, and increased 
pulmonary blood flow with continued ele- 
vation the jugular venous pressure. 

Miscellaneous. Infusion potassium into 
the coronary circulation may cause irre- 
versible changes myocardium, 
though hypothermia protects the myocar- 
dium certain extent against the 
method producing cardiac arrest should 
not used (see “Cardiac diseases” 

Acute peptic ulceration may complicate 
the postoperative period following cardiac 
surgery. may due neurohormonal 
stress mechanism which there ex- 
cess production adrenocortical steroids, 
with subsequent stimulation the acid- 
pepsin mechanism. 

The use the bypass pump oxygenator 
open heart surgery presents new prob- 
lems air embolism and fibrosis and 
thinning the wall the myocardium 
due the incision. Newer pump-oxygen- 
ator systems have overcome the early ob- 
stacle hemolysis, and better techniques 
have helped the collection, preservation, 
and grouping blood. 

Explanations for the occasional episode 
hemorrhage the presence adequate 
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surgical hemostasis may found stud- 
ies mechanisms involved coagulation 
and fibrinolysis. combination deple- 
tion several coagulation factors and ac- 
tivation the fibrinolytic system seems 
the cause the hemorrhage. 

Heart block seen occasionally after re- 
pair ventricular septal defects 
This has been avoided certain 
extent electrocardiographic monitoring 
during suture placement. The block well 
tolerated clinically. The mechanical effects 
large ventriculotomy are being studied 

Atelectasis the left lower lobe after 
cardiac surgical procedures has 


Vascular diseases after operation 


Septic thrombophlebitis caused 
Staph. aureus followed the use 
venous polyethylene catheters 
patients.* These catheters were introduced 
careful aseptic technique into the ante- 
cubital femoral vein, the lower 
inferior venae cavae, and were used for 
feeding. Local 
thrombosis, thrombosis with embolism, and 
suppurative thrombophlebitis with septice- 
mia and chemical necrosis were described 
complications Bansmer, Keith, and 
whom caval catheters had been used were 
found have complications. patients, 
death was due complications arising 
from the caval catheter. 

The problem encephalopathy after 
portacaval anastomosis was 
Zieve, Mendelson, and They 
classified the disease into (1) acute, (2) 
acute recurrent, (3) 
and (4) chronic 
myelopathy. These authors described 
patients with cirrhosis who developed re- 
peated episodes coma after combined 
gastrectomy and portacaval shunt. Demye- 
lination the pyramidal tract the 
cord, but not the brain, was demon- 
strated case. It.was postulated that 
cord lesion was due the metabolic 


. 
had 
3 
4 
| 
| 


Volume 
Number 


protein breakdown product which 
would ordinarily removed modified 
the liver. However, after portacaval 
anastomosis, the breakdown 
passed the liver and reached the brain. 
Severe and progressive protein intolerance 
appears factor the more chronic 
forms encephalomyelopathy. Gastrec- 
tomy accentuates the deleterious effects 
portacaval shunt. 

Eighteen cases high output failure 
following the accidental formation 
renal arteriovenous fistula the course 
nephrectomy were This 
rare entity but important since 
curable. 


Diseases secondary pulmonary 
operation 


complicating segmental resection the 
lung was discussed Salyer and Harri- 
series 400 consecutive opera- 
tions, such cases were found. 

Two patients with postoperative chylo- 
thorax have been One had un- 
dergone intrathoracic esophagogastrostomy 
for carcinoma the esophagus and the 
other obliteration patent ductus arte- 
riosus. The authors reviewed the literature 
and collected data cases chylo- 
thorax which had occurred after cardio- 
vascular and other intrathoracic surgical 
quired ligation the thoracic duct. One 
their patients required this operation, 
but the other responded conservative 
treatment. 

The pulmonary function children and 
adolescents. who have undergone pulmo- 
resection collapse therapy for tu- 
was reviewed Renovanz and 
They found that children and 
young adults achieved more adequate 
compensation for loss 
monary tissue through surgical operation 
than could expected Floyd, 
and reported 430 patients 
had undergone pulmonary resection 
tuberculosis and found who had ex- 


perienced significant complications: bron- 
chopleural fistula, the most common, was 
encountered 10.5 per cent, nontubercu- 
lous empyema was associated with fistula 
1.4 per cent, hemothorax developed 
4.2 per cent, and spread the tuberculous 
infection occurred 1.4 per cent. The 
authors stated that the causes morbidity 
and mortality could not attributed 
improper patient selection errors sur- 
gical technique. Pericarditis after pneumo- 
nectomy for pulmonary tuberculosis was 
described Roover and 
Pneumothorax following tracheotomy, re- 
sulting from air dissecting between the 
pleural layers, well-known complica- 
tion. 


Diseases that follow surgical operation 
endocrine glands 


Pituitary tumors may become manifest 
after adrenalectomy for 
They are usually small pituitary 
adenomas the transitional basophil cell 
type. Patients develop deep pigmentation 
cyte-stimulating hormone” secreted the 
tumor. The average time from adrenalec- 
tomy appearance the pituitary tumor 

Scurvy occurred women who had 
undergone bilateral adrenalectomy and 
oophorectomy for advanced carcinoma 
the breast. Purpura developed the tenth 
and eleventh days postoperatively; response 
ascorbic acid (vitamin was dra- 

Diabetes insipidus developed 
lateral adrenalectomy woman who had 
diffuse metastases years after radical 
mastectomy; response vasopressin tan- 
nate was prompt and Polyuria 
occurred another patient upon adminis- 
tration cortisone after 

after the removal one adrenal gland, 
there was fall the urinary sodium/ 
potassium ratio, reflecting increased 
aldosterone secretion, according Llau- 
rado and They felt that hyperac- 
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tivity the remaining adrenal gland was 
responsible for the electrolyte change. After 
removal the remaining adrenal gland, 
the change the Na/K ratio was not ob- 
served maintenance corticosteroid ther- 
apy was given; fact, there was marked 
elevation the ratio. Myasthenia gravis 
following removal thymoma pa- 
tients was reported Rowland, Aranow, 
and Transient permanent hy- 
poparathyroidism hypothyroidism may 
follow thyroidectomy. Thyroid adenomas 
associated with thyrotoxicosis have been 
reported patients who developed hypo- 
pituitarism secondary undergoing hypo- 


Diseases that follow gynecologic and 
genitourinary operations 


Hypervolemia has been observed 
anesthetized patient during transurethral 
resection the prostate, the result 
absorption large volume isotonic 
irrigating solution. Increase systolic and 
diastolic blood pressure with widening 
the pulse pressure and slight change 
heart rate may the only signs induced 
hypervolemia.** Intravascular hemolysis 
may occur secondary the use hypo- 
tonic irrigation solutions. 

Heterotopic bone formation has been re- 
ported after suprapubic 

The relationship between the use 
urethral catheter and chronic renal disease 
has been well 

review the psychologic implica- 
tions hysterectomy, Sturgess and 
recommended the use preoperative in- 
terviews prepare women for the psy- 
chologic problems engendered. The intra- 
venous pyelogram was employed deline- 
ate ureteral injury incident hysterectomy. 
incidence injury 2.5 per cent was 
discovered and 

Femoral neuropathy may complicate ab- 
dominal and pelvic surgery; thought 
that retraction associated with operation 
the usual 

True lactation has been reported 
few cases nulliparous women after hys- 
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terectomy and bilateral salpingo-oophorec- 
tomy; this was considered pituitary 
hypothalamic-pituitary 

common and serious complication 
pelvic lymphadenectomy the retroperi- 
toneal accumulation fluid the site 
dissection. The resulting “lymphocyst” pro- 
duces pressure adjacent ureters, blad- 
der, rectosigmoid, and blood vessels. This 
may responsible for 
operative morbidity many 
incidence per cent 281 patients 
has been 

Postmastectomy lymphedema 
approximately per cent patients who 
undergo radical mastectomy. Extreme en- 
largement the arm found less than 
per cent Physical medicine 


Complications anesthesia 


The reports the Anesthesia Study 
Committee the New York State Society 
Anesthesiologists and other investiga- 
have been mentioned the intro- 
ductory section. 

The endotracheal tube potential 
source infection during operation, but 
Smith and Howland* believe that with 
adequate sterilization, there should not 
the problem hospital staphylococcal in- 
fections. However, realized that Staph. 
aureus existing the nose throat 
patients arriving the operating room can 
introduced into the lower air passages 
the endotracheal tube. 

The South African Society Anesthe- 
has critically analyzed 200 deaths as- 
sociated with anesthesia and surgery; 44.5 
per cent (89) were due problems asso- 
ciated with the anesthetic. 

Fatal cardiovascular and respiratory fail- 
ure has been associated 
omy.*° 

Postoperative complications such 
sea and extreme pyrexia, 


and collapse fo! 
lowing the use spinal anesthesia 
nancy have been reported. Other 
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cations which may follow anesthesia are 


pneumothorax and extensive emphy- 


sema after high intratracheal pressure dur- 
ing (2) acute pulmonary 
postoperatively, pos- 
sibly resulting from overhydration, and 
(3) hypotension due hypercarbia, depth 
anesthesia, reflex apnea, blood loss. 
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XIV. Dermatologic diseases 


Dermatologic diseases are probably the 
oldest complications the use drugs. 
those interested, reviews Kirshbaum, 
Beerman, and and Rabinowitz, 
Haskell, and (the problem 
drug allergy pediatric practice) are 
recommended. 

Comparatively new drugs 
cause untoward dermatologic reactions are: 


phenylbutazone 
chicin prednisone 
Salk poliomyelitis 
isoniazid 
methimazole sulfobromophtha- 
nitrofurantoin lein 


Recent reports described instances sul- 
famethoxypyridazine-induced exfoliative 
erythema and 
other cutaneous 
Photosensitivity has been produced by: 


antimalarial 


(e.g., quinoline 
derivatives mercaptopurine 


Pigmentation nail beds was reported 
patient with discoid lupus erythemato- 
sus being treated with de- 
creased pigmentation human hair and 
fowl feather followed chloroquine adminis- 

The corneal edema and other eye 
changes patients taking chloroquine for 
rheumatoid arthritis and systemic lupus 
erythematosus® were 
“Neurologic diseases.” Melanosis followed 
the use amodiaquin patient with 
systemic lupus 

Alopecia has followed the administration 
typhoid vaccine, dextran, and trimetha- 

Dermatoses resulting from the use 
antibiotics may divided into the follow- 
ing groups: (1) pellagrous dermatitis, (2) 


because penicillin. 
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erythema multiforme, 
dermatoses, (4) urticaria (erythromycin 
and penicillin), (5) photosensitivity, (6) 
tetracycline provocation disseminated 
lupus erythematosus (for which see “Colla- 
gen and collagen-like diseases”), (7) chlor- 
tetracycline-fixed drug eruptions and pruri- 
tus vulvae, (8) black hairy tongue (peni- 
cillin), (9) effects dihydrostreptomycin, 
p-aminosalicylic acid, and isoniazid related 
syndrome (see “Pulmonary dis- 
Many these are discussed under 
“Antibiotic-induced diseases.” 

The use methoxsalen for vitiligo and 
hypersensitivity sunlight, albinos, 
rational, but not yet known what 
effects this drug will have the develop- 
ment and course skin malignancy and 
the usual senile skin changes. The use 
this drug for cosmetic reasons only 
therefore potentially Alopecia 
has occurred with 

Drugs causing skin reactions are: 


p-aminosalicylic mercurials 

acid phenobarbital 
arsenicals phenolphthalein 
gold propylthiouracil 
iodides salicylates 


very long list could compiled all 
the individual reactions were recorded. 
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XV. Miscellaneous diseases 


general discussion constitutional 
allergic disorders was presented Wald- 

Gingival hyperplasia may follow the use 
diphenylhydantoin and amethopterin. 
BCG vaccine has resulted otitis in- 
polyp formation and lupus vul- 
garis (15 Quinidine® and procaine 
may cause febrile reactions. 
Hypersensitivity 
terized atypical amyloidosis with mar- 
row plasmacytosis has been 
Other reports sulfonamide hypersensi- 
tivity (reaction like lupus erythematosus 
have sulfonamides involved are 
sulfamethazine, 
and sulfisoxazole.® 

Carcinogenic risk from iron-dextran com- 
plex has resulted withdrawal this 
product from the market. Tumors produced 
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mice and rats repeated injections in- 
cluded sarcomas the site injection, 
carcinomas, hepatomas, 
Robinson, Bell, and reported the 
first case man neoplasm the site 
previous iron-dextran injection.* Stud- 
ies are continuing the investigation 
the relationship between the polymers and 
cussed the effects cancer chemothera- 
peutic agents the human fetus (see 
“Hematologic diseases” 


*In recent letter the British Medical Journal (1: 
744, 1961), Robinson, Bell, and Sturday stated that the 
slides which the original diagnosis was based have 
been submitted pathologists the United States and 
Canada. While opinions favor malignancy approximately 
five one, one eminent pathologist considers the lesion 
granulomatous and nonneoplastic. addition, there 
has been evidence recurrence metastases the 
patient. 

Recently, the restriction the sale the drug this 
country was lifted.—Ed. 
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Mild moderate hypertension has been 
observed after intravenous promethazine 
obstetric patients during this was 
transient, and ill effects were noted 
the infant. few instances bizarre athe- 
toid movements were also observed 
these patients (see “Neurologic diseases” 

Loss the ability sweat because 
involvement the autonomic nervous sys- 
tem represents hazard patients who 
are treated with antispasmodic 
histaminic drugs during hot weather. An- 
hydrotic reactions (heat exhaustion, sun 
stroke) have been observed 
with parkinsonism and others receiving 
atropine-like drugs during extremely hot 
Anhydrosis with inhibition 
sweating unknown mechanism has 
followed intravenous administration bac- 
terial 

Compression fractures the spine and 
death have been observed following elec- 
troshock therapy; death occurred 0.004 
per cent cases because ‘of shock car- 
diac failure, coronary thrombosis, and cere- 
bral hemorrhage. Most these patients 
were over years; all them had previ- 
ously received electroshock therapy.’ 

Oxime 
methiodide are 
used for treatment toxicity caused 
anticholinesterase for example, 
patients being treated for myasthenia 
gravis and for treatment nerve gas poi- 
soning. Patients given mg. per kilogram 
became comatose for minutes; 
experienced convulsion; electroenceph- 
alographic changes were also seen; com- 
mon symptoms were dizziness, blurred vi- 
sion, diplopia, headache, impaired visual 
accommodation, and 

case uterine rupture after adminis- 
tration intramuscular oxytocin has been 
Tetany has been observed dur- 
ing administration potassium correct 
disturbance cationic bal- 
ance was suspected, but calcium and mag- 
nesium administration was not effective. 
The tetany disappeared spontaneously. The 
mechanism involved not 
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Cardiac arrest during nasotracheal aspi- 
ration has been reported.'* Oxygen admin- 
istered nasally and delivered inadvertently 
the laryngopharynx esophagus caused 
acute gastric Skeletal muscle 
pain has followed administration suxa- 
methonium during 

p-Aminosalicylic acid 
has been described syndrome like in- 
fectious mononucleosis, with chills, fever, 
lymphadenopathy, lymphocytosis 
atypical cells, splenomegaly, and evanes- 
cent rash. cases, similar clinical pic- 
ture was seen after test dose isoniazid.’ 

fatal reaction intragingival lidocaine 
has been recorded for the first 

terized marked rise blood pressure, 
tachycardia, alternating pulse, profuse 
sweating, orthopnea, and precordial 

Complications intravenous therapy 
include thrombophlebitis, local abscess for- 
mation, and septicemia, especially after 
prolonged 

“Injection disease” has been 
homologous serum hepatitis involved 
per cent group who had received im- 
munizations; per cent those over 
years age were affected; chil- 
dren developed hemolytic streptococcal ab- 
scesses the injection site following diph- 
theria immunization. The same needle had 
been used for all injections. Staphylococcal 
septicemia possibly resulting from inade- 
quate skin cleansing before giving intra- 
venous injections infusions has also been 
seen. 

Yellow vision has been reported pa- 
tient taking Otitis media 
following administration mentholated 
petrolatum the nasal passages has been 
observed “Stiff shoulders” 
resulting from treatment shoulder im- 
mobilization devices was described pa- 
tients who injured the forearm and 
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Conclusion 


Having surveyed the general area 
diseases medical progress, farthest 
from purpose suggest therapeutic 
timidity homeopathy dramatizing the 
long list physician-induced diseases. 
Rather, hope engender attitude 
caution and rational consideration in- 
dication and risk before any drug pro- 
cedure used. 
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times, the broadening expanse med- 
ical knowledge seems overwhelming. 
keep abreast trends diagnosis and 
therapy appears impossible under- 
taking. individual lifetime seems 
quate. Yet, this continuing intellectual 
challenge that generates the vitality which 
the very essence the practice medi- 
cine. 
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Two classes antimetabolites, the 
purine antagonists and the pyrimidine an- 
tagonists, have assumed important role 
the clinical chemotherapy cancer 
the past years. Since 6-mercaptopu- 
was first reported inhibit sar- 
coma 180 and produce remis- 
sions patients with acute leukemia re- 
sistant the folic acid 
there have been succession derivatives 
such 6-chlo- 
and 
all which have 
been active against acute leukemia and 
granulocytic leukemia. None 
these, however, have been 
improvement over 6-mercaptopurine. 

the pyrimidine field, 
was the first show activity against leu- 
Reversal studies and 
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functioning folic folinic acid an- 
tagonist. Since was more difficult 
handle than amethopterin and because 
would nothing that the latter compound 
could not do, its clinical administration was 
discontinued. 


Azathymine® also was tried clinically 


the point hepatic toxicity adult pa- 
tients but had beneficial effects neo- 
closely related deriva- 
have definite inhibitory effects against 
Ehrlich ascites carcinoma mice and was 
studied acute leukemia with suggestive 
results, but central nervous 
icity precluded the use this compound 
higher Schindler and 
demonstrated that azauracil was inactive 


against tumor cells tissue culture but 


that its ribonucleoside, azauridine, pos- 
high antitumor activity under sim- 


ilar circumstances. Azauridine showed defi- 
nite antineoplastic activity experimental 
and did not produce central nerv- 
ous system toxicity. Both these com- 
pounds are inhibitors orotidylic decar- 
Preliminary clinical trials 
this compound are currently 
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Pyrimidines 


The most interesting class pyrimidine 
antagonists and those which the largest 
body clinical data have been obtained 
are the halogenated pyrimidines. The 
greater incorporation labeled uracil into 
the nucleic acid the Novikoff hepatoma 
than into normal tissues, shown Rut- 
man, Cantarow, and suggested 
Heidelberger that substituted 
derivatives might have 
tivity. The first this series, 5-fluorouracil 
(FU) was synthesized Heidelberger 
and and Duschinsky, Pleven, 
and Heidelberger.** The demonstration 
the antitumor and antileukemic effect 
the clinical trial this 
Curreri and his group.” Clinical pharma- 
cologic studies showed that the maximum 
tolerated dose was mg. per kilogram 
given intravenously daily for approximately 
day period. higher daily doses were 
given the course was prolonged much 
more than days, toxic manifestations such 
diarrhea, ulceration and 
bleeding from the gastrointestinal tract, 
and depression the bone marrow oc- 
curred. If, the other hand, the patient 
was given this full dose for days, treat- 
ment was stopped for day, and then was 
resumed half dose every second day 
until signs mild stomatitis developed, 
severe toxic results were not expected 
the “good risk” patient who was rela- 
good condition and had not been 
previously treated with alkylating agents 
heavy doses pelvic irradiation. How- 
ever, patients who were the “poor 
risk” category, i.e., those who either were 
extremely ill, had had recent surgical oper- 
ation, had had previous treatment with 
alkylating agents with marked depression 
the blood count, severe intoxication 
might caused dose that would 
perfectly safe the good risk patients. The 
treatment carcinoma the large bowel, 
carcinoma the breast, and hepatoma 
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(see Table 1). Once patient responded, 
the course was repeated each month. 
courses were given more often than once 
month, the toxicity might considerably 
enhanced. also appeared clear from 
these studies that the best therapeutic ef- 
fect will not obtained without produc- 
ing mild degree intoxication. This 
drug required great care its administra- 
tion, since the margin between therapeutic 
effect and severe intoxication was very 
small. 

hope finding compound which 
would have the beneficial effect 
with less toxicity, three derivatives have 
been studied patients: 5-fluoro-orotic 
acid (FO), 5-fluorouridine (FUR), and 
5-fluoro-2’-deoxyuridine (FUDR). has 
been shown and 
active against transplanted 
mouse leukemia L1210 and spectrum 
mouse and rat tumors. Chaudhuri, Mon- 
tag, and have shown that 
converted into acid-soluble fluoro- 
uridine nucleotides and incorporated 
such into RNA. Tissue distribution studies 
demonstrated that localized tumor 
tissue more than intestine, liver, kid- 
ney, whereas localized twofold five- 
fold more normal tissues than tumor. 
mice, was catabolized carbon 
dioxide much less than and was ex- 
creted greater extent the 
The conversion into the 
methyl group DNA thymine was sim- 
ilarly inhibited both and 
was the conversion orotic 
into DNA thymine and RNA ura- 

the dog, Philips and Sternberg* found 
the approximate intravenous 
mg. per kilogram daily for ten 
injections, contrasted mg. per kilo- 
gram per day for ten injections FU. 
Ellisont made preliminary clinical observa- 


Philips and Sternberg: Unpublished data, 
December, 1959. 
Ellison: Unpublished data. 
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Table Clinical results with fluorouracil and 


Fluorouracil deoxyuridine 
Response Response 
Total Total Partial 
no. Moder-| no. remis- 
Site patients| Good sion Report 
Colon and rectum Ansfield and Curreri* 
Liver (primary carcinoma) Brennan and 
Ansfield and Curreri* 
Lung Ansfield and 
Acute leukemia children Murphy and 
resistant amethopterin Wolman and 


6-mercaptopurine 


mg. per kilogram intravenously 
weeks. (The usual daily dose was mg. per 
kilogram.) Severe intoxication, consisting 
diarrhea, stomatitis, and leukopenia, was 
noted without any beneficial effects the 
tumors. would have been expected from 
the excretion data mice, the compound 
was much more toxic patients with 
slight impairment renal function, the un- 
desirable side effects then occurring after 
little mg. per kilogram total dose. 

(FUR) 
toxicity than and some ther- 
but its chemotherapeutic 
index was much less than that 
correlates well with studies which 
howed that FUR was 
into small intestine and liver 
higher degree than into tumor 


When FUR was tried few 
toxicity the form bone marrow de- 
pression and diarrhea without therapeutic 
effect was noted doses 0.75 mg. per 
kilogram daily for four five doses. Be- 
cause the lack evidence good 
chemotherapeutic index 
animals and the severe toxicity encoun- 
tered, clinical trial was discontinued after 
relatively meager experience. With these 
inadequate clinical trials, still possible, 
although somewhat unlikely, that this com- 
pound and may later shown have 
some clinical value. 

the other hand, the deoxyribonu- 


Ansfield, and Curreri: Personal communi- 
cation, 1958. 


Sykes: Personal communication, 1958. 
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sized Duschinsky and was 
shown effective against animal tumors 
and have better chemothera- 
peutic index against both experimental tu- 
mors and leukemias. 

The synthesis was accomplished 
Duschinsky .and the use 
bacterial enzyme transglycosidation 
reaction between thymidine and 5-fluorou- 
racil produce thymine 
deoxyuridine. When the problem large 
scale synthesis was overcome and adequate 
supplies 
Philips, Duschinsky, and They 
showed this compound approximately 
active molar basis 5-fluoroura- 
cil, and when clinical studies were initiated 
Curerri and Murphy and co- 
and Wolman and 
appeared that the best dosage schedule 
was mg. per kilogram daily intraven- 
ously for five six doses, schedule tol- 
erated most patients. Repeated courses 
were given after toxic effects cleared 
fects were observed. FUDR was demon- 
strated Curreri and and 
against the same types tumors 
and Murphy and produce 
remissions occasionally children with 
acute leukemia whom the disease had 
developed resistance amethopterin and 
6-mercaptopurine (Table I). With the ex- 
ception these occasional remissions 
children with otherwise resistant acute 
leukemia, this compound, when given once 
daily intravenously, has not our stud- 
peutic advantages over FU. Ansfield and 
however, feel that there sug- 
gestive evidence that better effects for the 
same degree toxicity equal effects 
with slightly less toxicity may achieved 
with FUDR. 

surprising that there little dif- 
ference between and FUDR man, 
since isolated systems such the chick 
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mor cells mouse leukemia cells 
shown 100 1,000 times potent 
FU. would appear that man and 
intact mammals, when FUDR given 
single intravenous dose, cleaved 
rapidly FU. One interesting difference 
between and FUDR has been observed 
Sullivan and When these 
drugs are given continuous intravenous 
administration, hours day over sev- 
eral days, there considerable decrease 
the toxicity FU, allowing doses 
high mg. per kilogram daily for 
more days given. With FUDR, 
however, the reverse obtains, and mg. 
per kilogram constant intravenous drip 
for days will produce the same degree 
toxic effect mg. per kilogram daily 
for days single daily injections (Fig. 
1). When given absolutely constant 
rate flow with the Bowman pump, 
little 1.5 mg. per kilogram daily for 
days has produced toxic effects. Whether 
this increased toxicity will associated 
with increased therapeutic 
cannot stated yet, but least the 
above observation demonstrates the first 
marked difference between FUDR and 
intact mammals. One may postulate that 
the enzyme converting FUDR FUDRP 
(5-fluoro-2’-deoxyuridine-5’-phosphate 
extremely limited its capacity but that 
the affinity FUDR for this enzyme sur- 
face strong. The enzyme catabolizing 
FUDR FU, the other hand, may have 
far greater capacity, but perhaps the af- 
finity FUDR for this enzyme surface 
less than for the anabolic system. Thus, 
with small continuous doses FUDR, 
most the compound anabolized 
FUDRP, the compound inhibiting thymi- 
dylate synthetase. With large single doses, 
however, the great majority FUDR may 
degraded rapidly and very little 
may directly FUDRP. Thus, single 
injection, the majority activity 


Fischer: Personal communication, 
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would way FU, and the toxicity 
the two compounds would approxi- 
mately equal molar basis. The clini- 
cal results with FUDR observed 
study are consonant with this theory inas- 
much the toxicity FUDR was in- 
creased approximately twentyfold con- 
tinuous infusion. Similarly, the fact that 
FUDR 100 1,000 times more active 
than isolated systems such the 
carcinoma, and mouse 
sue culture suggests that these systems 
have ability degrade FUDR 
and that the whole dose consequently 
gradually anabolized FUDRP. Miller 
and have shown that the tox- 
venous route 1.5 mg. per kilogram per 
day can prevented the simultaneous 
continuous administration thymidine, 
mg. per kilogram per day. This would sup- 
port the thesis that FUDR this dosage 
schedule producing toxicity almost ex- 
clusively inhibiting thymidylate synthe- 
tase. 

studies the mechanism action 
its reversal with thymidine 
mouse leukemia was attempted (Table 
our great surprise, thymidine, 
single daily injection, instead counter- 
acting the antileukemic and toxic effects 
FUDR (as does all the embryonal 
and vitro systems mentioned 
leukemic cells vitro,* 
seen from Table II, thymidine also poten- 
tiated the toxic and antileukemic eftects 
mice but had very little po- 
tentiating effect FUR. When the vari- 
ous other physiologic pyrimidines were 
were the most active potentiation al- 
though deoxyuridine was also active. Cyto- 
sine and deoxycytosine were inactive. 
was thought that this activity derived from 
the fact that all these physiologic pyrim- 


Fischer: Personal communication, 1960. 
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SINGLE 
mg/kg/day 


Av. of 176 Pts 


CONT. DRIP 
mg/kg/day 


+ = Onset of Toxicity 


Av. of. 4 Cases 


10 
CONT 
mg/kg/day 


3 Cases 
0.75-3mg/kg/day 5 


Fig. Potentiation effects FUDR con- 
tinuous administration. (From Sullivan, D., and 
Coauthors: Cancer Chemother. 
1960; published the Public Health 
Service. 


idines were being broken down straight 
chain compounds the same enzymes 
that degrade uracil and fluorouracil and 
that they were competing with for this 
enzyme and thus delaying degradation. 
essence, then, this potentiation the 
antileukemic and toxic effects FUDR 
and other pyrimidines was presum- 
ably due their ability slow the catab- 
olism FU. This was later proved 
the case least for thymine and azathy- 
mine Mukherjee and 
using Thus, these com- 
pounds would not expected par- 
ticularly useful increasing the chemo- 
increasing the relative 
FUDR over FU. They had effect all 
the activity FUR, perhaps because 
its anabolism the nucleotide level 
much more rapid than with 
suggested the fact that much more 
toxic molar basis than either 
FUDR. 

Deoxyguanosine 
also have some effect potentiating the 
antileukemic activity may 


Reichart: Personal communication. 
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Table Effect thymidine anti- 
tumor activity and toxicity fluorinated 
pyrimidines 


Pyrimidine Thymidine 


(mg. per (mg. per Tumor 
Kg. per Kg. per inhibition 
day) day) (%) Mortality 
0/10 
0/10 
1/10 
100 9/10 
4/10 
0/10 
0/10 
0/10 
100 6/10 
5-Fluorouracil 
12.5 0/10 
12.5 0/10 
12.5 100 8/10 
12.5 3/10 
f 
5-Fluorouridine 
0/10 
2.6 0/10 
1.3 0/10 
0.65 0/10 
2.6 242 0/10 
1.3 242 0/10 
0.65 242 0/10 


that the excess deoxyriboside sup- 
plied these compounds slows down the 
reaction FUDR while allowing the 
reaction FUDR continue un- 
changed. 

attempt potentiate further the 
antileukemic effect FUDR, certain pos- 
sible pyrimidine antagonists were tried 
conjunction with was demon- 
strated that dose azathymine bro- 
mouracil nontoxic and relatively 
tive alone could potentiate markedly the 
activity FUDR against mouse 
leukemia. Thus, one-fourth one-twelfth 
the usual dose FUDR given 
with azathymine bromouracil 
active the full dose When these 
observations were transferred the clinic, 
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was also found that approximately 
mg. per kilogram azathymine bro- 
mouracil conjunction with 74% mg. per 
kilogram FUDR would 
same degree toxic effect that ordinarily 
would expected after mg. per kilo- 
gram FUDR (Fig. 2). 

Another halogenated pyrimidine deriva- 
tive, 5-iododeoxyuridine was syn- 
thesized and found ac- 
tive against mouse leukemias L1210 and 
L5178Y well sarcoma 180 daily 
doses 100 150 mg. per kilogram.” 
When IUDR was given combination 
with FUDR, these authors and Heidel- 
berger, Griesbach, and found 
some additive effects. 
transplanted mouse leukemias B82, 
L5178Y, and P1081 showed that was 
much more potent molar basis than 
any the other pyrimidine derivatives 
producing this potentiation FUDR and 
FU. Doses mg. per kilogram 
daily (one-fourth the tolerated dose 
this when added one-twen- 
tieth the maximum tolerated dose 
FUDR, produced the same effects seen 
the maximum tolerated dose FUDR 
alone. Extensive studies with this combina- 
tion mouse leukemia, however, have not 
far shown that any combination 
and FUDR would 
duce greater increase survival leu- 
kemic mice than the maximum tolerated 
doses FUDR alone. This compound also 
produced increase the antileukemic 
effect FU. The fact that very small 
amounts (one-fifteenth the maximum 
tolerated dose) IUDR could produce 
marked potentiation either FUDR 
suggests that this compound acting 
different mechanism action than the 
physiologic pyrimidines azathymine. Al- 
though, like them, may acting 
certain extent preventing the 
acid 
catabolic products, probably also act- 
ing second step the pathway 
DNA and competing with 


} 
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higher derivative thymidine for incor- 
poration into polynucleotides. Welch and 
have pointed out that 
contrast FUDR* inhibits 
tion rather than the formation thymi- 
dylic Although doses 100 mg. 
per kilogram daily have been gen- 
erally tolerated adults for five and 
120 mg. per kilogram IUDR daily was 
tolerated children for least days 
severe 
mg. per kilogram daily FUDR plus 
mg. per kilogram daily pro- 
duced the same degree toxic effect that 
would seen with mg. per kilogram 
FUDR alone (Figs. and 3). Doses 
IUDR mg. per kilogram with 
0.5 mg. per kilogram mg. per 
kilogram FUDR daily for 
duced adults the same degree toxic 
effect that would expected from full 
dines alone given over day period. 
low doses and high doses 
FUDR, the gastrointestinal toxic effects, 
particularly diarrhea, appeared more 
impressive than the bone marrow intoxica- 
tion hair loss, whereas with high doses 
IUDR and low doses FUDR, bone 
marrow depression, hair loss, and desqua- 
mation palms and soles seemed take 
precedence. children, shown Fig. 
severe leukopenia frequently occurred 
after daily intravenous oral doses 
100 mg. per kilogram and mg. 
per kilogrom this effect occa- 
sionally occurred even after mg. per 
kilogram and 0.5 mg. per kilo- 
gram FUDR orally for days. 

Further laboratory studies 
are progress with various combinations 
and various routes and schedules admin- 
istration attempt prevent the rapid 
degradation FUDR FU. appears 
probable that the toxicity and perhaps also 
the antitumor activity can significantly 
increased toward the levels now demon- 
strable vitro embryonal systems. 


Murphy: Personal communication, 1960. 
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The clinical therapeutic experience with 
these various combinations 
schedules administration, however, has 
yet been too small attempt com- 
pare them with FUDR alone. 


Purines 


6-Mercaptopurine, thioguanine, and 
chloropurine. 6-Mercaptopurine (6MP), 
thioguanine (TG), and 6-chloropurine (6- 
CP) are purine derivatives which have 
proved useful clinically. the first 
these analogues used clinically, was the re- 
sult the long-term program Hitchings 
and for the synthesis and 
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Fig. Hematologic effects various combina- 
tions 5-fluoro-2’-deoxyuridine with azathymine 
and 5-iododeoxyuridine 50-year-old woman 
with carcinoma the cervix. 
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study possible antagonists precursors 
nucleic acid. These compounds presum- 
ably affect incorporation purine deriva- 
tives into nucleic acid, although the site 
action humans has not been precisely 
determined. animal and microbiologic 
work, there great similarity the ef- 
fects these three compounds, well 
cross sensitivity cross resistance 
54, 68, Since evidence indi- 
cates that the actions these three agents 
are very similar clinically 
they will discussed together. 

Dosage. 6MP available mg. 
scored tablet. The drug can given 
any time the day and the entire 
dose usually given one time. The usual 
starting dose 2.5 mg. per kilogram per 
day both children and pa- 
tients with leukemia, this dose contin- 
ued for weeks and then increased 
mg. per kilogram clinical improve- 
ment definite leukocyte de- 
pression has occurred. 

Adults with tumors other than leukemia 
tolerated 2.5 mg. per kilogram per day 
for weeks. There was wide range 
the dose that produced hematologic de- 
pression (18 mg. per kilogram 106 mg. 
per kilogram total dose), the average being 
about mg. per kilogram. few cases, 
the dose was raised mg. per kilogram 
per day after prolonged administration 
2.5 mg. per kilogram per day, and some 
these, toxic effects appeared abruptly. 

differential between 6MP and 6CP 
with respect the dose tolerated was ob- 
served rats and mice but not 
The differential also existed 
Children with acute leukemia tolerated 
mg. 6CP per kilogram per day orally. 
Some adults also tolerated this dose, but 
others developed nonhematologic toxic side 
effects this level (see below) requiring 
decrease the dose. result, after 
the first months clinical trial, adult 
patients usually received initial dose 
mg. per kilogram. The largest daily dose 
given was mg. per kilogram. 
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Despite the great sensitivity dogs 
the marrow-depressant action the 
tolerated oral dose this drug 
has been found the same as, 
slightly less than, the dose 6MP, 
2.5 mg. per kilogram daily orally. 

Toxic effects. 

HEMATOLOGIC. One the major effects 
these agents bone marrow depression.’ 
This effect, achieved controlled fash- 
ion, desirable the treatment acute 
leukemia, although the mere depression 
the peripheral leukocyte level and marrow 
cellularity does not necessarily imply pro- 
duction remission. 

patients with acute leukemia, dif- 
ficult ascribe thrombocytopenia and 
bleeding tendency increase bleed- 
ing tendency these antileukemic agents. 
However, moderate severe thrombocy- 
topenia has occurred 
tients treated with these agents. the drug 
was discontinued, return the blood 
pretreatment levels quite 
prompt, although this sometimes took 
weeks more. Patients with bone marrow 
involvement metastatic cancer occasion- 
ally have shown prolonged marrow de- 
pression. 

was characteristic picture 
bone marrow injury produced 6MP. 
When the formed elements the periph- 
eral blood were depressed, the bone mar- 
row often appeared hypoplastic, 
other cases was normal. some cases, 
there was apparent increase eryth- 
roid activity the marrow. Approximately 
one-fourth the patients treated with 
these purine analogues had abnormal nu- 
cleated red cells the marrow. These re- 
sembled the megaloblastic cells seen after 
treatment with folic acid antagonists. 

Surprisingly, depressions hemoglobin 
and platelets did not occur many 
the patients with chronic granulocytic leu- 
kemia treated with these agents until after 
prolonged administration the drug. 
These effects were usually reversed after 
temporary discontinuance 
with the drug. 
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GASTROINTESTINAL. Although the children 
treated with 6MP, 6CP, did not 
usually develop anorexia, nausea, vomit- 
these were annoying manifestations 
one-fourth the The severity 
these phenomena seemed greater 
with 6CP. This could usually eliminated 
decreasing the dose 
keeping the effective range). Mouth 
ulcers and diarrhea developed 
quently. The gastrointestinal toxicity has 
been more marked higher doses (e.g., 
mg. per kilogram 6MP) and did not 
usually necessitate stopping the drug. 

DERMATOLOGIC. maculo- 
papular, nonhemorrhagic rash was seen 
few patients, whom abnormal 
pigmentation persisted until the time 
death months later. 

cosuria have been observed during the 
course treatment patients with leu- 
kemia. 

HEPATIC. The incidence jaundice dur- 
ing after 6MP administration was very 
similar that seen with 6CP; i.e., per 
cent all adults with acute leukemia 
treated with 6MP, compared with per 
cent all acute leukemic patients treated 
with The 6MP group has not been 
analyzed extensively the other, but 
both jaundice was often terminal event, 
many cases associated with septicemia. 
addition, many the patients undoubt- 
edly had abnormal results liver func- 
tion tests prior treatment, and most 
the patients received multiple blood trans- 
fusions. Thus, there question the 
specific role played these drugs the 
production jaundice this group pa- 

Analysis the patients treated with 6CP 
does not clarify this point, the 
patients with acute leukemia and 
nonleukemic patients developed 
either during 6CP administration 
subsequent it. Sixteen persons were 
the time death. 

Liver sections from patients (seven- 
een autopsies, three liver biopsies) were 
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tients showed slight moderate bile stasis 
canaliculi. Two had received chlorpro- 
mazine, however, and another was thought 
have had hemolytic anemia. 

The other jaundiced patients showed 
variety pathologic changes the liver— 
infiltration with leukemic cells tumor 
and peripartal fibrosis, hemosiderosis, cir- 
rhosis, and hepatoma central fatty 
changes. 

The data jaundice occurring during 
after administration has not been 
analyzed. 

Clinical use 

ACUTE LEUKEMIA. These agents produced 
good bone marrow remissions 
per cent the children with acute leu- 
the average duration the re- 
mission being months. additional pro- 
portion the children will show lesser 
but still definite degree benefit. The 
responses noted occur both previously 
untreated children and those whom 
the disease resistant amethopterin 
adrenal cortical steroids. 

Although the results the treatment 
acute leukemia adults with purine ana- 
logues have not been impressive 
children, these drugs were the first agents 
produce remissions the older age 
group (over 40) with some 

Because this fact and because the 
relatively long remissions occasionally ob- 
tained, 6MP, 6CP, the initial agent 
choice treating these adults when- 
ever possible. (In children who are not 
acutely ill, one these purine analogues 
therapeutic trial one these drugs, once 
initiated, should continued until either 
remission occurs signs toxicity ap- 
pear necessitating temporary cessation 
therapy. some instances, however, when 
the patient’s condition deteriorating 
rapidly that adequate trial appears 
therapy discontinue the purine ana- 
logue and institute steroid therapy. 
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necessary for initial effect 
noted, the leukocytes may 
cipitously after only days treat- 
ment patients with high initial leukocyte 
counts. For this reason, necessary 
follow such patients carefully with daily 
blood counts. Others need have blood 
count only twice week. also impor- 
days during which continuing drug 
effect may noted after the last dose 
the purine analogue. When the leukocyte 
count falling rapidly, administration 
drug discontinued temporarily 
started again soon the count stabilizes. 
the leukocyte count falling, but not 
very rapidly, administration the purine 
analogue continued. also continued 
full dosage when leukopenic levels are 
reached (or the patient with initial 
leukopenia) long the marrow remains 
hypercellular. Thus, weekly marrow aspira- 
tions are often necessary adjunct the 
proper initial use the purine analogue. 
patient shows response therapy 
after week period treatment and the 
marrow continues hypercellular, the 
dose the drug should increased, e.g., 
mg. per kilogram per day the 
case 6MP. 

sponse the purine analogue, the first sign 
marrow. Accompanying decrease mar- 
row cellularity, there decrease the 
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percentage blast cells seen. Before rise 
the numbers normal granulocytic ele- 
ments occurs the marrow, there fre- 
quently marked increase the percent- 
age nucleated red cells. These may 
the nucleated marrow elements 
course the development remission. 
These nucleated red cells occasionally ap- 
pear abnormal, resembling the megaloblas- 
tic series seen pernicious anemia after 
administration the folic acid antagonists. 
The abnormality may persist for weeks 
after the drug discontinued. 

While the peripheral leukocyte count 
still falling while the patient leuko- 
penic, improvement the platelet count 
and the peripheral differential count may 
seen. rise the hemoglobin level ap- 
pears later. normal white cells appear 
the circulation, the count frequently rises 
normal levels despite continued admin- 
istration the purine analogue. Decrease 
adenopathy 
does not usually occur until the differential 
count improves. Marrow response has oc- 
curred from weeks after the onset 
treatment. The average time necessary 
for appearance marrow remissions 
cases, the remissions are preceded some 
degree marrow hypocellularity, with 
normal cellularity returning the normal 
marrow elements appear. 
important continue administration 


Table III. Response therapy with 6-mercaptopurine 6-chloropurine 


adults with acute leukemia 


Patients treated more than weeks 


Remissions 


Treated less 


Partial response Total than wk. Total 


Ages Complete 


he 
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the drug long possible despite appar- 
ent lack effect. the patient not get- 
ting worse rapidly and not showing 
marked bleeding tendency, the purine 
analogue should continued least until 
hypocellular marrow results. 

important continue maintenance 
therapy with the drug during the period 
remission prevent rapid relapse, and the 
maintenance dose usually the same the 
dose required produce the remission. 
When the predominant circulating cells 
are mature ones, frequently possible 
continue this dose, e.g., mg. per kilo- 
gram per day the case 6MP, for 
months without producing marrow pe- 
ripheral blood depression. blood count 
should done every weeks while 
the patient remission. also useful 


Table IV. Occurrence complete 
partial remissions adults with acute 
leukemia treated with 6-mercaptopurine 
6-chloropurine 


Percentage 
all patients 
treated more 


Percentage 


Ages treated than wk. 
15-39 34* 
and over 18* 
All adults 


*Difference between two age groups significant 
per cent level (chi square 4.03). 


weeks, since marrow relapse usually oc- 
curs before the peripheral blood clinical 
relapse. Knowledge impending re- 
lapse may enable different type ther- 
apy started sufficient time for 
good effect obtained. When the 
patient begins relapse while receiving 
adequate dosage, second remission usu- 
ally cannot obtained increasing the 
dose the drug. When 
stopped during the period remission, 
second response occasionally occurs with 
reinstitution therapy. This does not seem 
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prolong the total period remission, 
however, and may involve additional 
period poor clinical condition for the 
patient. 

describing the effects treatment 
important that standardized methods 
evaluation used for purposes com- 
parison drugs and results obtained 
different institutions. Complete, 
and clinical remission acute leukemia 
have been defined arbitrarily for both chil- 
dren and adults, and these criteria are used 

Partial marrow remissions are often 
beneficial the patient are complete 
remissions. The two categories therefore 
may considered together. 

The results the use 6MP and 6CP 
group adults with acute leukemia, 
when evaluated according these criteria, 
are shown Tables III and the 
earlier studies 6CP, there was some 
suggestion greater incidence effect 
with this drug than with 

further comparative study the ef- 
fects 6CP and 6MP the course 
acute leukemia was therefore 
made. The drugs were studied concur- 
rently, using predetermined parameters 
place patients groups, randomized pairs 
assign the drugs within these groups, 
predetermined methods treatment, and 
standardized criteria evaluate response. 
difference between the two compounds 
was noted. Five the patients who 
received 6MP and the who received 
6CP had complete partial hematologic 
remissions. Remissions have not been ob- 
served with any these drugs patients 
already resistant one them 

The remissions obtained 
agents have lasted from weeks years 
adults. Similar controlled studies com- 
paring the effect 6MP, TG, 
guanosine acute leukemia children 
are being carried out group coop- 
rating 

Both complete and partial remissions 
have been observed adults all ages. 
There does not seem any relation be- 
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Per Cent Surviving 


10% SURVIVAL 


(4/1159) Completed Months after Onset 


Fig. Survival patients with acute leukemia 
from onset completed months, patients less 
than years old time admission: (1) 218 
untreated patients (Tivey, H.: Pediatrics 10:18, 
1952); (2) patients (Jan. 1946, Jan. 
1948) with nitrogen mustard treatment available; 
(3) 160 patients (Jan. 1948, Jan. 1952) 
with folic antagonist and steroid treatment avail- 
able; (4) 312 patients (Jan. 1952, April 
1958) with folic antagonist, steroid, purine ana- 
logue, and azaserine treatment available. 


tween the production remission the 
purine analogues and the type acute 
leukemia the initial level the 
cyte count. The only correlations that 
could made were the following: 

Patients poor clinical condition 
rough grouping depending bleeding 
tendency, hemoglobin level, 
infection, etc.) before treatment more often 
fell into the group who did not survive 
long enough receive least weeks 
treatment. However, some these patients 
did survive for more prolonged therapy 
and did have remissions. 

the earlier there seemed 
increasing age the patients. The 
change was not gradual one but seemed 
abrupt about the age 40. This 
effect did not appear the smaller groups 
treated for purposes comparison 6MP 
and 

the treatment acute leukemia with 
agents that may restrain the disease tem- 
porarily, two figures are value assess- 
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ing the results treatment. The first, the 
percentage remissions obtained, has 
been discussed above. The second the 
duration life after the first appearance 
symptoms later ascribable the disease. 
Even the absence increase the sur- 
vival time, however, the production 
remission benefit the patient, since 
this gives period well-being that would 
not have occurred otherwise. 

Improvement survival time has been 
noted children followed Memorial 
Hospital during the periods from 1948 
1952 and 1952 1958 first folic acid 
antagonists and adrenal cortical steroids 
and then 6MP and azaserine became avail- 
able. The median survival time the 
children (Fig. has increased from 
months over Similar im- 
provement was not seen patients aged 
Median survival time was 
months during the period 1948 1952 
and 6.7 months the interval 1952 1956 
the adults. (Fig. 5.) 

The lack increase the over-all 
survival time the adults during the pe- 
riod when 6MP and 6CP were used does 
not necessarily indicate 
sence effect this parameter all 
individuals. the presence remission 
rate only per cent, the improve- 
ment those who did experience remis- 
sion might not sufficient produce 
easily discernible effect the results 
the group whole. The patients who 
received any 6MP 6CP were therefore 
analyzed separately (Fig. 6). There 
change the shape the survival curves 
the median survival time all patients 
treated with 6MP 6CP. However, the 
median survival time patients who 
had complete partial remissions 6MP 
6CP was increased months. This 
was not merely through selection those 
patients who were well enough survive 
the first few weeks, since the patients 
who were treated for least weeks and 
had hematologic response did not show 
this improvement survival time (median 
months 
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CHRONIC GRANULOCYTIC LEUKEMIA. The 
purine analogues 6MP, 6CP, and have 
also proved useful the management 
the early and later stages the dis- 
The doses used are the same 
those previoulsy described for acute leu- 
kemia. Fall leukocyte count (to below 
20,000) usually occurs within weeks 
treatment, although occasionally longer 
periods are required. 
stopped, relapse almost 
the leukocyte count stops falling after drug 
administration has been interrupted, the 
medication resumed the full dose. 
these patients, this maintenance dose can 
then continued for prolonged periods 
with temporary cessation only the occa- 
sional patient who develops 
hemoglobin depression. Such depression 
occurs less frequently than would ex- 
pected from experience with these agents 
nonleukemic patients. 

group patients with chronic 
granulocytic have been treated 
with the purine analogues for periods rang- 
ing from month months. Almost 
all the patients good fair condition 
responded therapy with purine ana- 
logues, and 23, the response lasted 
for least year. Some the responses 
occurred patients who had already re- 
ceived alkylating agents. Others responded 


SURVIVAL 


% 


Survival from first symptom among adult 
years old and over with acute leu- 
31, 1951); 119 patients (Jan. 


952, Feb. 29, 1956). 
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busulfan when the purine analogue was 
longer useful, when the dose 
6MP necessary control the white blood 
cell count and hepatosplenomegaly caused 
some degree hemoglobin platelet 
depression. 

treatment continued these patients, 
increase the dose the purine ana- 
logue often became necessary control 
the leukocyte count and the spleen size. 
This occurred after only few months 
treatment or, more often, after prolonged 
treatment. Hemoglobin de- 
pression resulting from drug usually de- 
veloped this time, rather than the 
earlier stages treatment with the dose 
levels already mentioned. 

Patients who were poor condition, 
with thrombocytopenia blastic marrow, 
did not respond well treatment. How- 
ever, occasionally there were brief remis- 


PER CENT SURVIVING 


Mm 


MONTHS 


Fig. Survival from first symptom among adults 
years old and over with acute leukemia treated 
with 6-mercaptopurine 6-chloropurine: (@) 146 
patients, all those treated; patients 
treated, complete partial remission; (4) 
patients treated for more than weeks, re- 
sponse clinical remission only. 


sions consisting platelet and hemoglo- 
bin elevations and decrease 
centage blasts the marrow well 
decrease the total leukocyte count and 
spleen size. 

The median survival time the entire 
group patients was similar that 
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usually reported for chronic granulocytic 
leukemia. 

CHRONIC LYMPHATIC LEUKEMIA. Prolonged 
administration the purine analogues has 
caused fall the leukocyte count but 
has not produced any beneficial effects 
patients with chronic lymphatic leukemia. 

Lymphomas. Two patients with 
Hodgkin’s disease reticulum 


coma treated with and treated 
with showed objective regression 


the disease varying degrees. The re- 
sponse observed consisted flattening 
skin nodules, partial regression lymph- 
adenopathy, decrease pulmonary abnor- 
malities, decrease fever. all cases 
the improvement appeared only during the 
period hematologic toxic effects, when 
therapy had discontinued; the leu- 
kocyte count approached pretreatment lev- 
els, relapse occurred. The longest response 
lasted weeks, with relapse despite the 
fact that administration 6CP was started 
again decreased daily dose while the 
patient was still improved. The other re- 
sponses lasted from weeks and there- 
fore were little benefit the patients. 

Six patients with lymphosarcoma showed 
viously improved combination 
6MP and azaserine). 

beneficial effects have 
been observed least patients treated 
possible, the courses therapy consisted 
administration the drug until some 
signs intoxication (usually hematopoietic 
rather gastrointestinal) appeared. 
Only rarely was second course therapy 
given, and chronic administration the 
drug was not attempted. 

The types solid tumors 
cluded the large intestine, the 
breast, the lung, instances mela- 
noma, each the small intestine, stom- 
ach, liver, kidney, and bladder, instances 
each leiomyosarcoma and fibrosarcoma, 
each the prostate, testis, cervix, and 
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uterus, and instance each myeloma, 
spindle cell sarcoma, synovioma, and osteo- 
genic sarcoma. 

zolyl)thiopurine. This compound was syn- 
thesized Hitchings and part 
which the hydrogen the mercapto group 
was substituted heterocyclic ring. 
transplanted mouse tumor (mammary 
adenocarcinoma 755), this derivative 
thioguanine was found have the best 
chemotherapeutic index. was active 
equal weight thioguanine but was 
only one-fortieth toxic mice, although 
about per cent the drug was 

Initial clinical studies Elion, Hitch- 
ings, and Rundles* indicated that the drug 
produced remissions chronic granulocy- 
tic leukemia doses mg. per kilogram 
daily orally. Several previously untreated 
adults with acute leukemia have been 
with this thioguanine derivative 
with resultant remissions The 
response rate appears similar that 
with other purine analogues. However, 
children known resistant 6MP, 
response this drug has been 

Thioguanosine. The effectiveness the 
purine bases 6MP, TG, and 6CP the 
treatment human leukemia 
gested that the nucleosides nucleotides 
these purine analogues would worthy 
clinical trial, since they might more 
active than the purine bases. 

nucleosides. 

Screening against sarcoma 180 and ade- 
nocarcinoma 755 revealed thio- 
guanosine (TGR) have tumor-inhibitory 
activity comparable molar basis 
that TG. Prolonged observation trans- 
planted tumors for weeks after treatment 
revealed consistently greater tumor inhibi- 


Clarke: Personal communication. 
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tion with TGR than with when given 
orally appropriate doses. Intraperitone- 
ally, however, appeared slightly more 
active. 

Dosage. patients, given orally 
seems more active molar basis 
than the free purine base, TG. Leukopenia 
has occurred patients with solid tumors 
given average total doses mg. per 
kilogram (range 58), given the 
rate 2.5 mg. per kilogram daily. 
This apparently due better absorption 
the nucleoside from the human gastro- 
intestinal tract.* 

Toxicity. severe toxic effects attrib- 
utable TGR have been encountered ex- 
cept for evidence bone marrow depres- 
sion when adequate doses were given. 
There have been gastrointestinal, renal, 
central nervous system 
There were slightly less nausea and vomit- 
ing than with the closely related com- 
pound, TG, which has occasionally caused 
nausea adults. Jaundice has occasionally 
occurred with TGR, with the other 
purine analogues, but because the com- 
plicated clinical courses these patients, 
the role TGR hepatotoxic agent has 
not been established. 

Occasional oral ulcerations have been 
seen children with acute leukemia 
treated with TGR. These healed promptly 
with cessation therapy. 

Clinical use, Eighty patients have been 
treated. these, were considered 
have received adequate therapy mani- 
fested depression leukocyte count. 
the remainder, insufficient TGR was 
given produce leukopenia, either be- 
cause the death the patient be- 
cause the condition the patient required 
change therapy. 

Beneficial therapeutic have been 
seen acute leukemia adults and chil- 
dren and chronic granulocytic leukemia. 
effects have been noted 
patients with solid tumors. There date 
evidence any effect from TGR that 


Symposium: Antimetabolites 


would not have been expected from ana- 
logues 6MP, 6CP, and (aside from the 
dosage problem), and patients with acute 
leukemia resistant 6MP 6CP have not 
later responded TGR. 


Summary 


Experimental and clinical studies 
various purine and pyrimidine derivatives 
have been reviewed. Azathymine and 
azauracil produced unexpected 
toxicity levels which produced bene- 
ficial effect. Azauridine showed definite 
antineoplastic activity experimental ani- 
mals and being studied patients the 
present time. 5-Fluorouracil and 5-fluoro- 
deoxyuridine, single daily injections, are 
approximately equally active molecu- 
lar basis against many transplanted mouse 
tumors and produce remissions patients 
with carcinoma the colon, breast, ovary, 
and liver. When FUDR given patients 
continuous intravenous administration, 
the potency, both toxic 
increased twentyfold, whereas that 
decreased least twofold this 
technique. The toxic and therapeutic effects 
FUDR this route and schedule ad- 
ministration can prevented the si- 
multaneous administration thymidine. 
This suggests that interference with the 
novo synthesis thymidylate the prob- 
able mechanism action this drug. 
Combinations with azathymine 
deoxyuridine potentiate the therapeutic 
and toxic effects the fluorinated pyrimi- 
dines. 

The clinical activity group pu- 
rine derivatives has been discussed. The 
substituted purine 
topurine, thioguanine, 
zolyl)thiopurine, well the riboside, 
thioguanosine, all appear have the same 
spectrum and degree activity patients. 
They are useful the management 
acute leukemia and chronic granulocytic 
leukemia but produce useful beneficial 
effect patients with variety solid 
tumors. 
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Russian Drug Index 


Because its manifold implications, 
list drugs currently use the U.S.S.R. 
American therapeutists 
gists well those who are concerned 
with problems drug evaluation. The list 
which follows was adapted from the Rus- 
sian Drug Index, which was very recently 
released. This Index not official any 
sense; was compiled through the labo- 
rious process exhaustive reading the 
Russian literature, but apparently 
complete that truly reflects what 
use that country well what being 
studied experimentally. Mixtures, experi- 
mental drugs, biological compounds, veter- 
inary preparations, and insecticides which 
appear the Russian Medical Index are 
not listed. For the complete list, one may 
refer the Index itself. Wherever possible, 
American generic equivalents 
better known than those mentioned the 
Russian Medical Index are used; where this 
was not possible, chemical and Galenical 
names have been used. 

The drug categories are those used 
the Russian Drug Index. When drugs with 


Adapted from Public Health Service Publication 
No. 814, 1961; from the National Library Science; 
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more than one use are mentioned one 
category, they are usually not mentioned 
those which follow which they may 


also apply.—Ed. 


Addicting analgesics and antagonists 


Alphaprodine 
Amiphenazole 
Dihydrohydroxycodeinone 
Dimethylmeperidine 
Methadone 

Nalorphine 


Nonaddicting analgesics and 
antirheumatics 


Acetophenetidine 
Acetylsalicylic acid 
Aminopyrine 
Cinchophen 
Oleochrysine 
Phenylbutazone 
Sodium salicylate 


Anthelmintics 


Aspidium extract 

Diethylcarbamazine 

Hexachloroethane (carbon hexachloride 
Santonin 
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Antianemic and hematopoietic 
preparations 


Blood, animal, dried 

Blood, cattle, defibrinated 

Brain extract, cattle 

Calcium salts 

extract 

Cobalt chloride 

Copper sulfate 

Gastric mucosa extract 

Iron compounds 

Lecithin 

Leucogen (carboxy-a-phenylthiazolidine- 
acetic acid 

Liver extracts 

Manganese salts 

Pentoxyl (hydroxymethylmethyl- 
uracil 

Phytic acid calcium magnesium salt 

Thesane 

Yeast 


Antibiotics 
Aspergillin 
Chlortetracycline 
Colimycin 
Dextromycetin (p-chloramphenicol 
Levomycetin 
Novobiocin 
Penicillins 
Procaine penicillin 


Anticoagulants 
biscoumacetate 
Phenindione 


Anticonvulsants 


Atremon (chromone-carboxylic acid 
8enzchlorpropamide 

Primidone 


Antifungal agents 


acid 
undecylenate 


‘ormaldehyde 


ester 
anilide 

Salicylic acid 

Undecylenic acid 

Zinc undecylenate 


Antihistaminics 


Allocimen 
Diphenhydramine 
Omeril 
Phenethazine 
Promethazine 


Antimicrobial agents 


Bismuth compounds 

Disulformin 

Ekmolin (anti-influenzal liver extract) 

Methenamine 

Nitrofurantoin 

salicylate 

Propolis product 

Sulcimide 

urea 

Sulfaethidole 

Sulfaguanidine 


Antineoplastic agents 


Betamine 
alanine 

Betazine 
alanine 

Busulfan 

Calendula officinalis 

Chaga (Fungus hetulinus) 

Dopan 

Embichin 
propylamine] 

Embichin 
methylpropylamine 

Embitol [o]- 
methylbenzylamine 

Ethymidine (diethyleneiminochloro- 
pyrimidine 

Mechlorethamine 

Melfalan (sarcolysine 

Triethylenemelamine 


| 
| 
| 
i 
| 
| 


Triethylenephosphoramide 
Triethvlenethiophosphoramide 
(thio-TEPA 


Antiprotozoal agents 


Aminoacrichine (aminochloromethoxy- 
[methyldiethylaminobutamino 

Chlorguanide 

dihydro-s-triazine 

Cycloquine (amodiaquin derivative 

Furazolidone 

Plasmocid 

Pyraldin 

Pyrimethamine 

Quinacrine 

Quinocide 
quinoline 

Totaquine 

Trichomonacid 
quinoline 


Antituberculosis agents 


Amithizone [m-methoxy analogue 

thio- 
semicarbazone 

Ethoxyd [diethyloxythiocarbanilide] 

Isonicotinylhydrazine (isoniazid 

Juglone 

Larusan (isonicotinoylhydrazone 

hydrazone 

Mycolic acid 

Saluzide 
isonicotinoylhydrazine 

Sulfamethin (condensation diamino- 
diphenylsulfone with p-dimethylamino- 
benzaldehyde 


Vanillin thiosemicarbazone 


Ganglioplegic drugs 


Azamethonium 

Chlorisondamine 

Diochin 
carboxyl dimethiodide 

Hexamethonium 
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Mecamylamine 

Pachycarpine (from Sophora pachycarpa) 

Tetraethylammonium 

piperidine 


Parasympatholytic agents 


Adiphenine 

Anicaine (adiphenine derivative 

Aprenal 
diphenylacetamide 

Aprophen 
propionate 

Atropine various forms 

Benactyzine 

Benzacine ester 
benzylic acid) 

Chlordinezin (chloro analogue dietha- 
zine 

Dibazol (benzylbenzimidazole 

Diethazine 

Diphasin (diethylaminoacetylpheno- 
thiazine 

Diprophen 
thioacetate 

Ethopropazine 

Galanthine (Galanthus woronowii alkaloid 

Himaline (Scopolia himalaica alkaloid 

Hyoscyamine 

Oxyphenonium 

Pamparnit 

Scopolamine 

Tiphen 
thioacetate 

Tropazine 
nortropidine diphenylacetate 


Parasympathomimetic agents 


phosphinic acid 

Benzamon (trimethylfurfurylammonium 
benzenesulfonate 

Carbachol 

Furtrethonium 

Galanthamine (Galanthus woronowii 
alkaloid 

Mintacol O-[p-nitrophenyl]- 
phosphate 

Pyrophos 
phosphate 
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Sympatholytic agents 


Dibenamine 

Ergotamine 

Ergotoxine 

Hydergine (dihydro ergot alkaloid 


mixture 


Sympathomimetics 


Ephedrine 
Epinephrine 
Hydroxyamphetamine 
Isoproterenol 
Phenamine 
Phenylephrine 
Synephrine 


Bronchodilators, antiasthmatics 


Caffeine 

Datura leaves 

Lobelia extracts 

Stramonium 

Theobromine 

Theophylline 

Triacanthine (Gledischia triacanthos 


alkaloid 


Cardiotonic drugs 


Adoniside 

Convallatoxin (Convallaria majalis 
glycoside 

Corelborin caucasicus 
glycoside 

Corelborin purpurascens 
glycoside 

Cornerin (Nerium oleander glycoside) 

Crataegus sanguinea seed extract 

Cymarin (Apocynum cannabinum 
glycoside 

Digitalis ciliata extracts and glycosides 

Digitalis ferruginea extract 

Digitalis lanata extracts 

Digitalis purpurea extracts 

Errysimum canesius extracts 

Eryside (Erysimum canescens glycoside) 

Gitalin 

Gitoxin 

Gophruzid (Gomphocarpus fruticosus 
glycoside 

Kendoside (Apocynum cannabinum 


Lanatoside (Digitalis lanata glycoside) 

Oleandrin (Nerium oleander 

Syreniotoxin (Syrenia angustifolia 
glycoside 


Valeriana extract 


Cathartics 


Alglutin (Alnus glutinosa extract 
Mercurous chloride 
Phenolphthalein 

cathartica extract 
Sodium sulfate 

Tartaric acid 


Central nervous system stimulants 


Amphetamine 

Caffeine 

Carbon dioxide 

Corconium (dicholine ester subern 
acid 

Cytisine 

Iproniazid 

Methamphetamine 

Nikethamide 

Oxygen 

Panaxin (Ginseng glycoside 

Panaxoside (Ginseng glycoside) 

Pantocrine (extract nonossified 
antlers 

Pentylenetetrazol 

Phenatine 
nicotinamide 

Picrotoxin 

Pipradol 

Schizandrin (Schizandra chinensis extract 

Securinine (Securinega suffruticosa 
extract 

Strychnine 


Choleretics 


Antennaria flowers 

Berberis vulgaris bark 

Bile 

Carduus marianus seed 
Charcoal 

Chichona bark, root, and extracts 
Cholidonium majus root 
Coriandrum fruit 
Dehydrocholic acid 

Dioscorea caucasica root 
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Dry garlic 

Gastric and intestinal enzymes 
Helichrysum arenarium extract 
Leptandra virginica leaves 
Mentha leaves 

Rosa canina extract 

Trifolium leaves 

Urtica extract 


Contrast media 


Acetrizoate 
oil 
acid 
lophendylate 
Methiodal 


Counterirritants 


Chloroform 
Menthol 
Methylsalicylate 


Dermatomucosal agents 


Aluminum acetate 
Bismuth nitrate 
Castor oil and other oils 
Ceresin 

Collodium 

Gelatin 

Glycerin 

Iodine 

Kaolin 

Methylene blue 
Paraffin 

Petroleum benzin 
Pyroxylin 
Resorcinol 

Rosin 

Starch 

Stearin 

Tannin 

Wool fat (hydrous 
Zinc oxide 


Diuretics 
Acetazolamide 
Aminomtradine 
Chlormerodrin 
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Leguine (Ficus carica extract 
Neuven (Uva ursi extract 


Enzyme 


Hyaluronidase 


Expectorants 


Althea root 

Anethum fruit 

Anise 

Camphor 

Creosote carbonate 
Equisetum arvense 
Eucalyptus oil 
Glycyrrhiza root 

Inula helenium root extract 
Menthol 

Origanum vulgare 
Plantago leaves 
Potassium bromide 
Potassium iodide 
Primula root extract 
Rosa 

Salvia leaves 

Satureia extract 

Silver nitrate 

Sodium iodide 
Thymus extract 
Tussilago farfara leaves 
Urtica leaves 

Viola tricoloris tincture 


Gastric antacids and acidifiers 


Aluminum hydroxide 
Betaine 

Pepsin 

Tribulus terrestris bitters 


Gastrointestinal absorbents, etc. 


Acorus root 

Albumin tannate 
Alder seed extract 
Bentonite clay 
Charcoal 

Cornus mas extract 
Khellin 

Magnesium carbonate 
salicylate 
Polyonium bistoria 
Punica granatum extract 
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Pyrus communis extract 
Rhamnus 

Rutin 

Sanguisorba offinalis extract 
Sodium bicarbonate 


Hormones and endocrine 
preparations 


Benzestrol 

Dihydrostilbestrol 

Dimestrol 

Estradiol benzoate 

Ethisterone 

Mammary extract (bovine 

Pituitary extract 

Powdered ovary 

Sigetin (water-soluble synthetic 
estrogen 


Hypoglycemic agents 


Carbutamide 

Cyclamide (cyclohexyl-p-toluene- 
sulfonylurea 

Tolbutamide 


Hypotensives and vasodilators 


Aminotrate 

Angiotrophin extract 

Antisympathin (cattle liver 

Antiulcerin (Gnaphalium uliginosum 
extract 

Daucarine (carrot seed extract 

Glyceryl trinitrate (nitroglycerin 

Hydralazine 

Myol (muscle extract 

Omelen (Viscum album extract 

Pastinacin (Pastinaca sativa 

Platyphylline (Senecio platyphyllus 
extract 

Rauwolfia serpentina alkaloids 

Salsolidine (Salsola richteri alkaloid 

Salsoline (Salsola richteri alkaloid 

Spiramin (bis-diethylamine- 
phthalate 

Visculen (Viscum album extract 


Local anesthetics 


Bencaine benzoate 


Bismuth tribromphenate 
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Dibucaine 

Ethylaminobenzoate 

Ichthammol 

Lidocaine 

Mesocaine (N-[diethylaminoacety]]- 
trimethylaniline 

Oxyprocaine (hydroxyprocaine 

Polygonum hydropiper 

Procaine 

Sodium cholate 

Tetracaine 


Miscellaneous 


Amino acid mixture 

Ammonia 

Barbital 

Barium sulfate 

Calcium diphosphate 

Calcium glycerophosphate 

Chainyi grib (bacterial product 

Diethylolglycinex (chelating agent) 

Disulfiram 

Endoxycrine (embryonal 

Hedonal 

Lead acetate 

Lecithin 

Methimazole 

Muscle adenylic acid 

Seneciphylline (Senecio platyphyllus 
alkaloid 

Sodium bromide 

Sophorine (Sophora japonica extract 

Spermine 

Thallium acetate 

Urethan 


Oxytocics 


Gravitol 
triethylamine 

Ergot alkaloids 

Isoverin 

Raspberry (dried, extracts 


Phytonicides 


Allichep (Allium cepa extract 

Alliglycer (onion phytonicide 

Allilsat (garlic extract 

Imanin (Hypericum perforatum 
Pikhtoform (Abies sibirica needles extract 
Ursall ursivum extract 
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Plasma substitutes 


Akumarin (plasma expander from sea 
water 

Aminokrovin (human blood hydrolysate 

Aminol (cattle blood protein hydrolysate 

Aminopeptide (cattle blood protein 
enzymatic hydrolysate 

Aminophospholipid (cattle blood 

Amylopectin hydrolysate 

Casein protein hydrolysate 

Cattle serum protein hydrolysate 

Dextran 

PVP polyvinylpyrrolidone 

Rutin 

Various electrolyte solutions 


Pyrogens 


Bacterial pyrogen 
Persic oil suspension 


Radio-protectives 


Cygerol (cyclohexylgeranylacetic acid 

Linoleic, linolenic, and acid ester 
mixture 

Thioethanolamine 


Sedatives, general anesthetics 


Dubinidine (dimethyldihydroxymethoxy-a- 

Hexobarbital 

Methyprylon 

Propallylonal 

Tetridin 

Tribromoethanol 

Valerian 


Skeletal muscle relaxants 


Condelphine confusum 
alkaloid 

Delsemine (Delphinium semibarbatum 
alkaloid 

Diplacin 

benzene 
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Elatin (Delphinium elatum alkaloid 

Eldeline (Delphinium elatum 
alkaloid 

Mellictine (methyllicaconitrine 

Methyllicacontine (Delphinium diceto- 
carpum semibarbum alkaloid 

Paramyon (diphenylhexamethylene 
ammonium] 

Succincylcholine 

Thesine (Thesium minkwizianum 

Triethiodide 


Topical agents 


Bismuth tribromophenate 
Boric acid 

Brilliant green 

Camphor 

Cupric citrate 

Ethyl ether 

Eucalyptol 
Hexamethylenetetramine 
Hydrogen peroxide carbamide 
Naphthalan naphtha 
Nitrofuran 

Oxyquinoline 

Petrolatum 

Polyvinylbutyl ether 

Salicylic acid 

Sodium borate 

Usmic acid 


Tranquilizers 


Chlorpromazine 
Imipramine 
Meprobamate 
Perphenazine 
Promazine 


Uricosuric agents 


Lithium benzoate 
Piperazine phosphate 
Probenecid 
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Book reviews 


Side Effects Drugs, Meyler. Am- 
sterdam, 1960, Excerpta Medica Founda- 
tion. 239 pages. 


The only really good thing about this 
book the idea; the performance medi- 
ocre and the title abomination. 

up-to-date dossier toxic reactions 
new drugs certainly necessity these 
days. How else one know what 
expect from drugs with which one has 
previous experience and which the only 
published reports toxic reactions are 
scattered widely through the world-wide 
material together well-organized way 
would provide important guidebook 
for therapeutists the world over. 

But despite its excellent intent, the pres- 
ent undertaking, which admittedly 
large one, fails many counts. The writ- 
ing poor and the format confusing. The 
material poorly organized and presented, 
but what even more important, the selec- 
tion completely uncritical. All reports are 
given the same weight, and attempt 
made distinguish between the bona fide 
ind the spurious reaction. Statements are 
and one wonders how much 
important detail has been omitted the 


condensation. There virtually infor- 


mation dosage, crucial item deter-. 


mining the validity and significance 
presumed toxic reaction well guide 
doses drug which may used with 
diminished likelihood inducing the reac- 
tion described. 

There considerable useless iteration 
already well-documented fact, e.g., 
toxic effects barbiturates, arsenicals, in- 
sulin, antimony, iodine, digitalis, etc., all 
the expense space and effort which 
might have been much better devoted 
detail new and poorly known drugs. 
Since the older drugs have been considered 
previous editions this work and have 
been fairly thoroughly discussed phar- 
macology and toxicology texts, seems 
that each edition this series should 
devote itself entirely the new—new re- 
actions old drugs well new 
drugs. 

This book toxic reactions, noth- 
ing more less, regardless whether 
they are called “side,” “untoward,” “un- 
desirable.” While admitting that not 
“entirely accurate,” the author makes 
lame attempt explain his decision 
stick “side effects” saying without 
further elucidation that did for “prac- 
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tical” reasons. constrained ask what 
these practical reasons might for can 
see none. “Side” inaccurate sure, 
but what even more important, 
euphemism for “toxic” somehow tends 
make the reactions described seem trivial 
instead implying their full importance 
both man and medicine. 

Walter Modell 


Controlled Clinical Trials, Hill. 
Springfield, 1960, Charles Thomas, 
Publisher. 177 pages. $5.00. 


clearly the judgment the medical 
profession and interested institutes and 
health organizations that the clinical eval- 
uation drugs man serious business 
and need help. not, why are 
many symposia held and published about 
it? The subject this review collection 
Controlled Clinical Trials held under the 
joint auspices UNESCO and WHO 
Vienna 1959. Only the British were 
charged with presenting the formal mate- 
rial. However, French edition the 
making. 

This certainly one the best symposia 
published the subject. The introductory 
chapter “Aims and Ethics” Bradford 
Hill excellent. too are many others 
the twenty-three short papers that make 
this small volume. But, just the others 
like it, the book fails somehow pull the 
whole field together. Neither 
ciently persuasive convince the unwill- 
ing. 

clear enough that, since the confer- 
ence went for days, much more was 
said than was printed. Because the great 
value such closed meetings lies the 
discussion engenders and nothing said 
formally really new, failure include 
the discussion this volume very likely 
robs the heart the proceedings and 
may result especially important omis- 
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sions techniques well points 
view. many fields clinical investiga- 
tions, there are sharp disagreements 
matters approach and design. Yet pres- 
entations are made though each author’s 
view was authoritative, final, and generally 
accepted. So, too, omitted that certain 
conclusions drawn from 
have been challenged; thus Professor Reid 
fails indicate that the Medical Research 
report long-term anticoagulant 
administration was challenged Profes- 
sor McMichael the same journal which 
the report was originally published. 
Collaborative efforts have their place 
modern medical writing largely because 
the scientific aspects medicine have be- 
come very highly specialized. But there 
still often need for large work 
single author (or two) which brings to- 
gether well-organized form the mate- 
rial which scattered about and contains 
details techniques well generalized 
statements aims, ethics, and approaches. 
something not obtainable 
thored book. Beecher has done this ad- 
mirably The Measurement Subjective 
Responses. need exists for equally 
extensive and incisive work the whole 
field clinical trials. 
Walter Modell 


Clinical Toxicology, Polson and 
Tattersall. Philadelphia, 1961, 
$10.00. 


This one those strangely and de- 
lightfully British books, and although the 
book was published this country, 
make all the more British, the printing 
well paper are obviously England’s best. 
The book has much the quality the 
British Murder series, 
which not all surprising, since quota- 
tions from the latter are found it. 
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Although many the newer poisons, 
such fluoroacetate, are considered, 
great pleasure came from readings the 
old ones which are wonderfully spiced 
illustrations from odd cases, ancient crimes, 
and assortment beastly murders and, 
well, many tidbits useful for the 
proper commission murder. What more 
could one ask relatively small book 
large subject! 

Thus: 


obstacle which the poisoner 
come its relative Arsenous oxide 
parts less, according sample. More will dis- 
solve hot water other liquids such tea 
coffee, but cooling much the arsenic 
separates out yield somewhat gritty deposit. 
Boiling water will dissolve about gr. the 
ounce, but about per cent this precipitates 
cooling. Even when boiled with water for 
some time and then cooled only gr. re- 
main solution. 


Porridge gruel are better vehicles and these 
can hold massive doses without exciting suspicion. 
Mary Blandy’s first attempts were made with tea, 
but her father found unpalatable and refused 
drink it. She killed him adding arsenic his 
gruel. Burdock added orpiment gruel when 
she poisoned Mary Smith 1833. Mrs. Roberts 
was alleged have put arsenical weed killer 
porridge which she gave her husband. One 
sample weed killer her possession could 
added porridge produce only slightly 
gritty feeling the mouth. Although caused 
less. 


Arsenic from fly papers, the form arsenite 
sodium potassium, was the alleged source 
the cases Mrs. Maybrick and the Seddons. 
Fly papers the Maybrick case contained up- 
wards 2.95 gr., potassium arsenite and 
arsenous oxide; soaking one the papers water 
for only hour yielded solution which con- 
tained gr. arsenic. The fly papers used 
Seddon yielded 6.6 gr. arsenic combined 
with soda, when soaked overnight 
water. 


Revenge against employer was 
motive when apprentice bakery added 
arsenic the dough 1880. Some persons 
were taken ill. The bread contained about 
cg. arsenic per livre 0.025 0.038 
per 100 The boy had acquired the arsenic from 
workman chemical factory the pretext 
that wanted kill vermin. 
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Mary Besnard, Loudun, murdered 
husband with arsenic 1926 and came the 
belief that this crime was easy accomplish and 
left trace. During the ensuing years she dis- 
posed ten close relatives before she was brought 
justice 1949. 


Antimony rare choice the suicide. 
satisfactory report has now been traced, but the 
Bravo case deserves mention. When Bravo, bar- 
rister, died 1872 poisoning antimony and 
laudanum the Inquisition was one 
murder against person unknown. Later was 
learnt that the deceased had bought 
number powders which contained antimony, 
for the cure dipsomania. Witthaus excluded the 
case from his group homicides and regarded 
death misadventure. 


The ingestion liquid mercury, 
quantity, unlikely followed serious 
ill-effects. once had reputation purgative. 


woman aged was once prescribed 
mercury, taken divided doses, for the 
relief obstinate constipation. The 
mained her body for several days 
sixths the total were recovered from her stools 
the end fourteen days. 


The Margrave Brandenburg, 1515, was 

overheated his marriage night with love 
and wine, and rising quench his thirst, drank 
mistake large draught quicksilver with- 
out suffering any harm.” 


The ingestion mercury would appear 
beneficial. patient who took ounce quick- 
silver day said, now began enjoy the 
comforts health very trifling expense except 
the quicksilver which verily believe have 
taken hundred and twenty pounds weight.” 


Even the intravenous administration liquid 
mercury, although undesirable step, 
particularly dangerous. nurse aged attempted 
suicide during the summer 1922 injecting 
ml. mercury into her right vein. 
untoward effects occurred until the fourth day. 
She then had discomfort; she felt the mercury 
was rolling about her heart. She also had 
sharp attack diarrhoea with 
bowels opened every ten minutes. There was 
stomatitis and digestive disturbance, and during 
the second third week she had “typical” gin- 
abscess developed the site in- 
jection and small globules mercury escaped 
when was lanced. 


and on. What splendid way 
learn about clinical toxicology. 
Walter Modell 
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Style Manual for Biological Journals, pre- 
pared the Committee Form and 
Style the Conference Biological edi- 
tors. Washington, C., 1961, American 
Institute Biological Sciences. 100 
pages. $3.00. 


Compact manuals style seem 
vogue, for example, the Strunk-White best- 
seller and the Feiser book for chemists. 
Like these, the latest compact practices 
what preaches: brief, clear, precise; 
and useful. The sections common 
problems grammatic construction and 
punctuation provide useful standards. 
contributors used the information ab- 
breviations and symbols, would 
great boon journal editors. So, also, the 
sections the preparation copy. Until 
comparable compact designed especially 
for medical writing becomes available, 
would recommend this one all those who 
not already own either the two men- 


tioned above. 
Walter Modell 


Essential Hypertension, edited 
Bock and Cottier. Berlin, 1960, 
Springer-Verlag. 392 pages. 


this section, some very caustic re- 
marks have been made from time time 
about accounts symposia which have 
been published; here rare exception. 
brings together many excellent papers 
important subject. There good 
discussion with sharp differences opinion 
expressed both the formal presentations 
and the interesting discussions which fol- 
low. All all, example emulate. 

Divergent theories the origin hyper- 
tension are separately presented 
Page, Pickering, and Platt. The 
role salt hypertension well pre- 
sented and thoroughly discussed. 
renal hemodynamics, electrolyte excretion, 
and adrenocortical function hyperten- 
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sion. use drugs hypertension re- 
ceives considerable attention. 

Although virtually everything formally 
presented the book has been previously 
published the authors, most use- 
ful have the data brought together 
compact form. But addition, the 
bright discussions make points which never 
got into the original articles. makes good 
well instructive reading. 

Walter Modell 


Lewis. Edinburgh and London, 1960, 
Livingstone, Ltd. (Williams Wil- 
kins Company, Baltimore, exclusive 
agents 826 pages. $11.00. 


turn each new small (by American 
standards well-written (by any 
British work pharmacology hopeful 
finding the book principles that 
the discipline needs badly: one take 
the place the now unfortunately out 
date great classic Clark, The Mode 
Action Drugs Cells. And when 
read the preface this book that “is 
not intended textbook materia 
medica therapeutics and does not there- 
fore describe the treatment disease 
means drugs but far possible 
concentrates site, mode and type ac- 
tion and pays some attention chemical 
structure actions relationships,” seemed 
that might have come upon 
last. 

The first few chapters follow the lines 
laid down the preface fairly closely, and 
result, there are some excellent chap- 
ters the pharmacology autonomic 
drugs and drugs acting the central 
nervous system. There also strange 
chapter 5-hydroxytryptamine (the only 
substance given chapter exclusively). 
Since 5-HT stuck without design 
clearly stated purpose, the chapter itsel! 
sticks out badly. 
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the book goes on, however, be- 
comes less and less what started out 
and more and more like many other 
small books which give little pharma- 
cology (but not very much it), bit 
materia medica, and smattering thera- 
peutics and, general way, attempt 
encompass extraordinarily broad field 
writing “small.” Thus, under purgatives, 
two meatless sentences are given fran- 
gula and gamboge and three ipomea, 
while under metals, three thin sentences 
are given tin, two osmium, and five 
vanadium. Each has, course, its own 
separate heading boldface which some- 
how seems promise much more than 
but typical attempt avoid omission 
through meaningless mention. the sec- 
tions antimalarial agents and drugs used 
tropical diseases, despite all disclaimers 
the preface, dosage regimens are given 
full. The book robbed much the 
sophistication attained its early chapters 
large numbers elementary definitions 
terms the public domain. was shaken 
one them because had never en- 
countered before; yet the author states 
that “sanitizer” term which “used 
mainly the United States America.” 
But even were, what need for para- 
graph this word without pharmacologic 
meaning when the field bursting with 
facts which require orientation and coordi- 

The book also curiously without 
bibliography references any sort. This 
astonishing omission. Were this 
large, encyclopedic text, would neverthe- 
less defect, but far more serious 
this case, for the work stops being thor- 
ough explicit before well its way, 
and the failure cite references leaves the 
reader who may need further information 
guidance with notion where 
turn for it. would have been far better 
have omitted large number cursory 
references drugs and have used the 
space for references other published 
works. 
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must correct myself. There one refer- 
ence the book: definition phar- 
macology Clark from the German 
(1937) edition the Handbuch der ex- 
perimentellen Pharmacologie. The same 
definition appears his Mode Action 
Drugs Cells published England 
1933. 

unhappy fact, therefore, that the 
book not recommended largely be- 
cause the author did not follow the guide- 
lines bravely set forth the preface. 

Walter Modell 


Forster. Madison, 1961, The University 
Wisconsin Press. 167 pages. $4.00. 


sions the evaluation drug therapy 
nerologic and drug diseases which took 
place the University Wisconsin 
May 1960. was the first symposium 
its kind and obviously something en- 
couraged, for the evaluation drugs 
these fields presents many problems. 

During the meeting, panels met prob- 
lems epilepsy, vertigo, neuralgia, head- 
ache, glaucoma, multiple sclerosis, diseases 
the muscles, parkinsonism, and diseases 
the basal ganglia. Although quite 
clear that the panel meetings must have 
been most interesting, only the summaries 
are reported and these are merely outlines 
conclusions. 

addition, there were some talks 
pharmacologic aspects drug testing and 
the planning clinical trials. Unfortu- 
nately, these were the most general type. 

From the text, the symposium must have 
been useful one; but seems that 
its real usefulness was limited the active 
participants, while the printed book itself, 
lacking the detail which must have been 
presented the discussions, has little “how 
to” value. 

Walter Modell 
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Cell Function, Langley. York, 
1961, Reinhold Publishing Corporation. 
377 pages. $7.50. 


This thesis the close and inseparable 
connection between general 
physiology apparently intended 
textbook for undergraduate students. How- 
ever, clearly and concisely written, 
and, for all its simplicity, the basic facts 
are there. There are many physicians who 
might, therefore, interested it. 

Walter Modell 


Metabolic Pathways, Volume edited 
David Greenberg. New York and 
London, 1960, Academic Press, Inc. 572 
pages. $18.00. 


The purpose this book, the words 
the editor, “to survey the existing knowl- 
edge the chemical steps the metabo- 
lism the constituents major impor- 
tance living organisms.” achieve this, 
fourteen experts actively working each 
the areas concerned wrote the book. The 
biggest disadvantage, which may not 
experts working the same field re- 
search regularly have different views 
controversial problems. Quite obviously, 
impossible for editor make the 
“right” choice experts. What necessary, 
therefore, more surveying and less edi- 
torializing than customary for collaborative 
efforts. credit the editor and most 
the authors this book that selective, 
biased reviewing has been kept mini- 
mum. Taken whole, serves its pur- 
pose admirably. authoritatively 
written reference source convenient 
those who need more information than 
covered the standard textbooks and who 
have time need the original 
literature. 

The first chapter the book, “Free En- 
ergy and Entropy Metabolism,” 
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Pardee and Ingraham, intended 
introduction some applications ther- 
modynamics biochemistry. The authors 
have presented these concepts free en- 
ergy and entropy very simple and clear 
way, without getting involved the com- 
plex mathematics physical chemistry. 
Methods for obtaining free energy data 
and the use these for the calculation 
other thermodynamic constants are also 
discussed. Some very good examples the 
usefulness thermodynamic approach 
biochemical problems are given. The chap- 
ter easy read and excellent sim- 
ple review for one with extensive training 
physical chemistry. Those with very lit- 
tle previous knowledge thermodynamics 
looking for easy way learn just 
enough get should avoid it. This, 
course, not the fault the authors; the 
fact that there just easy way 
present thermodynamics brief chapter. 

“Mitochondrial System Enzymes” 
Green and Fleischer presents the main 
the work done the authors’ laboratory 
during the past decade and the first or- 
ganized presentation this body work. 
such, great value those who 
have had follow this work through many 
papers scattered the literature. Reading 
this chapter essential for students any 
branch the physiologic sciences who are 
not familiar with it. presents entirely 
new biochemical approach the study 
cell metabolism, emphasizing the proper- 
ties the cell organized biochemical 
machine rather than test tube filled with 
mixture several hundred chemicals. 
The chapter may, however, place too much 
emphasis the work its authors and 
not enough the contributions others 
who have been performing equally interest- 
ing and important investigations the 
biochemistry mitochondria. 

The chapter the “Metabolism Phos- 
phatides” Rossiter quite brief. view 
the importance phosphatides the 
structure and function biologic mem- 
branes, the subject deserves more exhaus- 
tive well critical treatment. 
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“The Tricorboxylic Acid 
Cycle,” “Other Pathways Carbohydrate 
Metabolism,” “Biosynthesis Complex 
Saccharides,” “Fatty Acids Oxidation and 
Synthesis,” “Ascorbic Acid,” “Metabolism 
“Metabolism Steroid Hor- 
and “Carotenoids and Vitamin 
are chapters that contain introductions 
varying from adequate excellent qual- 
ity, detailed reviews the most recent 
progress each field, and extensive refer- 
ences the original papers. 


Amir Askari 


Medical Almanac 1961-62, compiled 
Saunders Company. 528 pages. $5.00. 


Anyone who enjoys lots information 
packed between one set covers will cer- 
tainly turn with interest this book and, 
after trying make use it, will likely 
turn away disappointment. 

There is, for example, section postal 
rates the United states which one might 
through sheer perversity decide look for 
medical almanac. However, you do, 
beware, for the rates are not the current 
ones but from older and palmier days, be- 
fore Feb. 1960, any rate. 

Then there section fellowships 
available medicine. This far from com- 
plete and, since contains mostly the well- 
known ones, hardly likely value 
anyone using this reference book find 
source support. 

Simplified versions income tax laws 
are certainly desired every physician 
who attempts struggle with his own re- 
port. Whoever paraphrased 
language write this version must 
tax lawyer heart for, anything, 
made matters more obscure. the other 
hand, must have been tyro and cer- 
tainly not physician who wrote the 
current status the Harrison Narcotic 
Act: physician may prescribe nar- 
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cotics for the relief 
dition, such influenza.” 

Pages 102 through 110 are devoted 
“Some Leading American Medical Jour- 
nals.” Here are listed not the subject mat- 
ter published, but rather the address, num- 
ber subscribers, subscription fee, ete. 
There column for the name the edi- 
tor. was gratifying find this journal 
included, but came something 
shock that they were unable find out 
who the editor is. 


any acute con- 


Walter Modell 


Metabolic Aspects Renal Function, 
Lotspeich. Springfield, 1959, 
Charles Thomas, Publisher. 214 pages. 


The metabolic aspects renal function 
are precisely and clearly considered this 
small monograph Lotspeich. One might 
suspect that esoteric field this might 
be. difficult present simply and most 
difficult for the uninitiated comprehend. 
But surprisingly, this not the case this 
presentation. The discussions are both lucid 
and thorough, and simple boot, despite 
the complexity involved. 
The work makes easy reading. 

The monograph considers 
chapters, they apply renal function, 
aspects phosphate metabolism, amino 
acids and glucose, the Krebs cycle, am- 
monia, and the organic acids 
Each well covered and should most 
useful the medical student. The chapter 
the synthesis and secretion ammonia 
outstanding example clarity and 
thoroughness. 

reviewer must turn some flaw, 
would question whether the last chapter— 
phlorhizin—fits into the broad outline 
used present the major subject the 
book. seemed that this chapter 
really deals with instrumentality for its 
investigation rather than, the title im- 
plies, metabolic aspect renal function. 


| 


556 Book reviews 


However, there the possibility that be- 
cause the succinctness the book, this 
chapter may seem all the more stuck 
than would have had the work been pre- 
sented more diffusely and murkily, and 
therefore these remarks should not 
taken detract from the general excel- 


lence the monograph. 
Walter Modell 


Annual Review Pharmacology, Volume. 


edited Cutting. Palo Alto, 
1961, Annual Reviews, Inc. 479 pages. 
$7.00. 


The publication the first issue the 
Annual Review Pharmacology 
event warranting considerable attention 
from pharmacologists well others who 
wish keep with the fast-moving field. 
There are sections “Mechanisms Drug 
Absorption,” “Metabolic Fate Drugs,” 
“Biochemical Effects Drugs,” “Behavioral 
Pharmacology,” “Pharmacology 
nomic Ganglia,” “Neuromuscular Pharma- 
cology,” “Renal Pharmacology,” “Endo- 
crine Pharmacology,” and others. These 
chapters comprise veritable pharmacol- 
ogy annual although, strangely enough, 
stated the introductory chapter that 
this not the intent. for one, should like 
see continue annual review. 

Three chapters are devoted highlights 
Latin America, and the Soviet Union. 
these are representative, this new specialty 
would appear that neither geography 
nor the political scheme things has much 
with pharmacology, for each seems 
have accounted for little that 
outstanding. The chapters are dull, much 
the material stale, and the whole idea 
seems without much point. trust 
will not repeated. 

The rest highly recommended. 

Walter Modell 
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Tobacco: Experimental and Clinical Stud- 
Silvette. Baltimore, 1961, Williams 
Wilkins Company. 932 pages. $20.00. 


This the most comprehensive publica- 
tion the insidious weed since Lady 
Nicotine. Certainly, the most exhaus- 
tive collection abstracts yet accumulated. 
The amount work that went into compil- 
ing this massive collection must have been 
enormous, because stated that con- 
tains abstracts more than 6,000 articles 
from more than 1,200 journals. And 
not doubt it, for oversized book 
most useful book, bringing together 
does all sorts information subject 
which presently very much the news 
the field tobacco itself and pharma- 
cology, physiology, and medicine. well 
printed. 

The book divided into twenty-two 
sections subdivided into many more, which 
make page table contents. The 
first section deals with the 
pharmacologic facts concerning tobacco, its 
absorption, membrane 
tribution, excretion, and detoxication (of 
chapters deal with effects tobacco the 
several physiologic systems—nervous, skele- 
tal, cardiovascular, renal, gastrointestinal, 
etc. There follow chapters local and 
systemic toxic actions tobacco, hyper- 
sensitivity tobacco, immunology to- 
bacco, and the effect tobacco and smok- 
ing the human organism whole. 
Then come chapters tobacco and 
disease, first some general considerations, 
working with something climactic 
tempo tobacco relation neoplastic 
disease. The final chapter the medical 
uses tobacco. 

The largest part the book consists 
mere summary statements the approxi- 
mately 6,000 papers abstracted, and since 
there excellent bibliography (120 
pages this satisfactory. The chances are 
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that anything was published about to- 
bacco 1959, one likely find cold 
reference and crisp summary state- 
ment about this book. This the 
purpose source book and, from this 
point view, the work serves the purpose 
very well indeed. 

However, the book moves toward 
the considerations which bear the im- 
puted effects smoking health, inten- 
sive analysis conclusions and editorializ- 
ing begins. And, although one 
those who agree with the authors that the 
statistical association that has been demon- 
strated between smoking and the incidence 
cancer not the same thing clear 
proof that tobacco prime cause 
bronchogenic carcinoma, think that the 
pressing this point somewhat out 
place book which starts out 
were without any point view all. 
Surely there material the first part 
the book which would benefit the 
authors’ vast pharmacologic knowledge and 
their analytic comments. 

The need desire for the analytic ex- 
amination seems have been exhausted 
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the foregoing, that with the last 
chapter, “Medical Uses Tobacco,” with- 
out any further ado, the following unchal- 
lenged statement appears: “In cases 
apparent death, when other aid not 
hand, Hildenbrand advocated the use 
tobacco leaves externally, first laying them 
and then rubbing with them.” 

find fault with the point 
source book which merely summarizes 
what others have stated and makes 
attempt analyze criticize. has its 
place and its uses, and long the 
reader knows that attempt has been 
made analyze authors’ conclusions, the 
approach cannot criticized. also like 
the review with analysis and point view 
very much; here the reader accepts the fact 
the authors’ bias but reaps the benefit 
their experience and concern with the sub- 
ject. One has know which type review 
reading order deal with ap- 
propriately. Tobacco, however, mixes some 
each, and while have argument 
with either form presentation, cannot 
agree that they both belong between the 
same set covers. 

Walter Modell 
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Amine oxidase inhibitors 


The numerous clinical effects that have been attributed potent inhibitors 
oxidase have stimulated interest many fields medicine. 
interesting that iproniazid, originally introduced tuberculostatic agent, was 
discarded because undesirable stimulation the central nervous system. 
Subsequently, this undesirable effect was found alleviate numerous unrelated 
manifestations, and interest was renewed the drug. The pharmacologic actions 
iproniazid are numerous, but little known regarding those responsible for 
all the clinical effects that occur. Two discoveries have elucidated somewhat 
the possible mechanisms action: that iproniazid potent inhibitor mono- 
amine oxidase vitro** and that the administration large doses the drug 
increased levels serotonin and norepinephrine the brain experimental 

present, little known about monoamine oxidase activity health dis- 
ease, and only recently have clinical tests been devised measure the activity 
this should emphasized that less well-known unknown 
biochemical reactions other than inhibition monoamine oxidase may re- 
sponsible for certain clinical effects these drugs. 

Experimental studies have shown some variation pharmacologic actions 
these compounds that inhibit monoamine oxidase activity, but clinical compari- 
son the hydrazine compounds presently available indicates that they act 
similarly and may produce the same toxic reactions; they differ primarily 
potency and duration effect. 


Pharmacologic action 


The pharmacologic actions monoamine oxidase inhibitors are numerous 
and complicated and result widespread effects that simultaneously involve 
many systems the body. Sympathomimetic effects and excitation are thought 
related increased amine activity within the brain, although not pos- 
sible definitely ascribe the central actions monoamine oxidase inhibitors 
the increase norepinephrine serotonin brain, neither the antidepressant 
action seen humans believed reflection the excitability observed 
experimental 

Other enzyme alterations which have been reported after administration 
these drugs are decrease diphosphopyridine nucleotide brain and liver 
tissues and the increased utilization pyridoxine. Both serum amine oxidase 
activity and cholinesterase activity may diminished patients with rheuma- 
toid arthritis who are treated with hydrazine amine oxidase Trans- 


activity may increased with without alteration other liver func 


tion 

Alteration activity the autonomic nervous system occurs consistently 
when any one the amine oxidase inhibitors administered effective dose, 
suggesting that ganglionic inhibition important feature their action, 
Gertner® has demonstrated experimentally that the monoamine oxidase inhibitors 
may block ganglionic transmission nerve impulses. 

The intravenous injection iproniazid dilates arterioles 
increasing capillary blood Experimental indicate that these 
compounds interfere with norepinephrine the receptor site the muscular 
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coat the blood vessels change the sensitivity blood vessels norepi- 
nephrine, which may responsible for their vasodilating properties. The effect 
monoamine oxidase inhibitors catecholamine metabolism not yet clearly 
defined. reported that the release catecholamines from the adrenal 
medulla reserpine blocked pretreatment with monoamine oxidase in- 
hibitors. Friend* observed that the pressor response norepinephrine man 
diminished after the administration these compounds. 

The monoamine oxidase inhibitors also exert direct peripheral action 
mesenchymal inflammation and connective tissue growth. Experimentally, they 
produce antiphlogistic effect and stimulate fibroplasia polyvinyl sponges 
implanted subcutaneously The action responsible for these effects 
unknown. Apparently, monoamine oxidase inhibitors not increase levels 
serotonin norepinephrine peripheral tissues except platelets, which show 
increased level serotonin after the administration monoamine oxidase 
Some experimental studies have also indicated that the amine oxidase 
inhibitors exert analgesic effect which apparently independent their 
effect serotonin the catecholamines.’ 


General effects treatment 


Characteristically, after oral administration any the available amine 
oxidase inhibitors there latent period varying from few days few 
months before the effect the drug becomes apparent. The effects persist for 
variable period few days few weeks after discontinuation therapy. 
When the drugs are administered intravenously, sympatholytic effect develops 
rapidly and lasts for few hours. All the hydrazine analogues are thought 
inhibit the enzyme this may result cumulative effect the 
dosage not carefully adjusted. 

One the first effects the drug alteration psychomotor activity. Usu- 
ally, stimulating action occurs, but some patients this lacking, while 
others sedation relaxing effect may observed. This paradoxic biphasic 
effect monoamine oxidase inhibitors thought some investigators 
related the pre-existing levels the amines within the central nervous system. 
They conclude that the free form serotonin parallels behavior changes; experi- 
ments animals have shown that small elevations free serotonin the brain 
evoke sedative effect, while larger doses produce certain pa- 
tients with rheumatoid arthritis, chronic ulcerative colitis, systemic lupus 
erythematosus, mental confusion related the illness may disappear after few 
days’ treatment. 

inhibiting blocking effect the autonomic nervous system character- 
istically occurs. Both sympathetic and parasympathetic activity are inhibited 
varying degrees. The areas nerve impulse inhibition vary different in- 
dividuals. The effects include postural hypotension, constipation, dryness the 
mouth, lessening palmar perspiration, the appearance increase frequency 
vascular headaches, increased warmth the extremities, urinary hesitancy, 
and decreased ejaculation. 

The amine oxidase inhibitors often appear lessen chronic pain, e.g., neo- 
plasm with metastases and generalized rheumatoid arthritis. The mechanism 
unclear. The local stimulating effect the monoamine oxidase inhibitors 
healing ischemic ulcers complicating Raynaud’s phenomenon, pyoderma 
gangrenosum associated with chronic ulcerative colitis, and ulcers the skin 
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Fig. Chemical formula isocarboxazide 


CH— CH— NH, 


2-phenylcyclopropylamine 
Fig. Chemical formula (3-[2- 
acetate). 


and subcutaneous tissue which occasionally occur with rheumatoid disease 
property these compounds that not generally well known. Monoamine oxi- 
dase inhibitors potentiate the clinical response numerous unrelated com- 
pounds, e.g., anesthetic agents, barbiturates, corticosteroids, ganglionic blocking 
compounds, atropine, morphine, and the 4-aminoquinoline compounds. The oral 
diuretic agents potentiate the antidepressant and hypotensive effects the 
amine oxidase inhibitors. 

comparison the chemical structure, dosage, and duration the mono- 
amine oxidase inhibitors may summarized follows: 

Isocarboxazide (Marplan) (Fig. has greater activity than iproniazid both 
vitro and vivo. The initial dose usually varies between mg. and mg. 
This reduced mg. daily less maintain improvement. 

Phenelzine (Nardil) (Fig. somewhat less active clinically than isocarbox- 
azid. The initial dose usually mg. two three times daily, which reduced 
after few weeks maintenance dose ranging between and mg. daily. 
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Nialamide (Niamid) (Fig. the least active the compounds now 
available. The initial dose varies between 100 and 300 mg. daily. After im- 
provement occurs, the dose reduced and maintained between and 150 
mg. daily. 

number nonhydrazine amine oxidase inhibitors are also being investi- 
gated. (Parnate) (Fig. amphetamine derivative with 
rapid effect and relatively short duration action. vitro studies indicate that 
more potent monoamine oxidase inhibitor than iproniazid, but clinically 
exerts less antidepressant activity. The initial dose ranges between and mg. 
daily for weeks, after which time the amount reduced mg. 
daily. 

More recently, p-ethyltryptamine (Monase (Fig. has been introduced 
for clinical investigation. supposedly reversible nonhydrazine monoamine 
oxidase inhibitor with antidepressant properties. toxicity has been reported 
preliminary studies. This drug appears act differently and less than 
iproniazid, but more investigation necessary. 

the hundreds monoamine oxidase inhibitors that have been synthesized 
the search for safer and more selective compounds, only four are now com- 
mercially available. Recently the manufacture iproniazid (Marsilid) and 
pheniprazine (Catron) has been discontinued because toxic reactions. Three, 
isocarboxazid, phenelzine, and nialamide, are hydrazine analogues iproniazid 
and one, nonhydrazine derivative amphetamine. 


Clinical indications for administration 


The amine oxidase inhibitors are not specific for any disease; hence, indica- 
tions for their use are empirical. However, symptomatic improvement may result 
from biochemical alterations following administration these drugs. Because 
amine oxidase multicentric sequential enzyme system which number 
biochemical reactions occur, apparent that individual response therapy 
may vary greatly and that several clinical effects may occur almost simultane- 
ously. The response the drug will also vary, depending upon the disease for 
which administered. Occasionally, paradoxic diphasic response treat- 
ment—which still not satisfactorily explained—may occur comparable pa- 
tients with similar diseases. Psychomotor stimulation associated with increased 
physical energy generalized feeling well being may the first manifes- 
tation observed when treatment started. Less frequently, generalized feeling 
sedation relaxation may occur. some patients with depression, there may 
effect mood undesirable feeling overt anxiousness may appear. 
addition, number patients with normal psychomotor state who are 
treated for diseases not usually associated with alterations psychomotor ac- 
tivity may receive inhibitor monoamine oxidase for long periods without 
experiencing any apparent effect psychomotor activity. 

attempting regulate dosage, the maximal therapeutic effect should 
obtained without inducing untoward These effects will differ, depending 
the disorder being treated. patients with depression, postural 
considered undesirable effect, while patients with hypertension 
angina, increased psychomotor activity considered undesirable. Thus, 
apparent that the numerous clinical effects are widespread primary pharma 
cologic actions equal importance which may may not desirable, depend 
ing the individual therapeutic problem. 
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the treatment depression unknown etiologic background somatic 
diseases associated with depression, all clinical effects the monoamine oxidase 
inhibitors must observed. adequate psychomotor stimulation has not oc- 
curred before other effects the drug become predominant, advisable not 
increase the dose the monoamine oxidase inhibitor but rather supplement 
with other accepted measures therapy. These might include electroshock 
treatment hasten relief from the depressive reaction the simultaneous 
administration another antidepressant compound with different pharma- 
cologic action. 

The connective tissue diseases are characterized widespread highly com- 
plex biochemical disorders which appear involve the central nervous system 
well the mesenchymal tissues the body. Their interrelationship has not 
been clearly defined, although apparent that the depression, emotional 
instability, low threshold for pain, and inability withstand stress appear 
part the basic disorder. Moreover, the peripheral manifestations the disease 
are not easily controlled when central nervous system manifestations predomi- 
nate. Pain manifestations may severe and often are not associated with ob- 
jective joint musculoskeletal changes. The administration monoamine 
oxidase inhibitor frequently alleviates many these ill-defined symptoms. 
patients with connective tissue disease (rheumatoid arthritis, scleroderma, sys- 
temic lupus erythematosus, chronic ulcerative colitis, dermatomyositis), the 
amine oxidase inhibitor used primarily supplemental therapeutic agent. 
When corticoid therapy necessary for alleviation joint manifestations, the 
dose required usually smaller monoamine oxidase inhibitor also admin- 
istered. The 4-aminoquinoline compounds, ordinarily considered only mildly 
moderately effective therapeutic agents treatment rheumatoid arthritis, are 
also potentiated amine oxidase inhibitor.’ Patients with scleroderma fre- 
quently improve both subjectively and objectively while receiving these drugs. 
The local stimulating effect monoamine oxidase inhibitors ischemic ulcers 
complicating Raynaud’s phenomenon and the healing ulcerations, sinuses, and 
fistulas complicating rheumatoid disease and chronic ulcerative colitis have 
previously been 

There disagreement regarding the effect monoamine oxidase inhibitors 
anginal pain. Relief pain has been reported occur per cent 
patients treated with these compounds, according independent investiga- 
tors, but when double blind technique applied, the effect does not appear 
Untoward reactions may occur per cent patients receiving 
treatment, which limits the usefulness the compounds. The mechanism for 
relief anginal pain has not been determined, and careful regulation dos- 


necessary avoid uncontrolled postural hypotension excessive psycho- 


motor stimulation. 

Many theories have been proposed explain the alleviation anginal pain; 
has been suggested that increased amounts serotonin the heart muscle 
caused monoamine oxidase inhibition result coronary and that 
the inhibitor itself has vasodilating Recently, has been suggested 
that oxidative processes heart muscle experimental animals may influ- 
enced, following observations inhibition cardiac necrosis rats receiving 
subcutaneous injections isoproterenol and pretreated with monoamine oxi- 
dase has been reported that relief anginal pain occurs without 
improvement the and that, despite subjective improve- 
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ment exercise tolerance, abnormalities appear with 
All the monoamine oxidase inhibitors may produce postural hypo- 
tension, although this effect varies greatly among the different compounds. 

When large doses amine oxidase inhibitor are administered, the ortho- 
static fall blood pressure may difficult control. Because the cumulative 
action the monoamine oxidase inhibitors, they must administered with 
caution patients with renal insufficiency. have observed that careful control 
decreased blood pressure with the use monoamine oxidase inhibitor alone 
satisfactory approximately one-third patients with essential hypertension 
without renal impairment. Untoward effects, including aggravation precipita- 
tion vascular headaches, excessive constipation, insomina, psychomotor 
stimulation, occurred approximately one-half patients. Combination 
therapy with chlorothiazide hydrochlorothiazide and monoamine oxidase 
inhibitor small dosage was very effective one-half the patients who did not 
respond satisfactorily amine oxidase inhibitor alone. Experimentally, the 
administration reserpine after pretreatment with monoamine oxidase in- 
hibitor produces excitability, but failed observe this patients treated 
with the usual dose monoamine oxidase inhibitor supplemented with reser- 
pine, mg. mg. daily. The combination very effective lowering blood 
pressure, but the sedative effect too marked for these patients carry 
normal activity. 

The monoamine oxidase inhibitors have also been used variety skin 
disorders with variable results. These include acne, psoriasis, discoid lupus 
erythematosus, tuberculoderma, and sarcoidosis. general, the results are in- 
consistent all skin disorders, except possibly tuberculoderma. 

Patients with progressive neoplastic disease are often benefited subjectively 
monoamine oxidase inhibitor.* Associated depressive reactions may improve, 
and the appetite may increase. most patients, the need for opiates also 
decreased. Nevertheless, there evidence suggest that the primary disease 
altered any way. 


Overdosage and toxicity 


Toxicity resulting from administration the monoamine oxidase inhibitors 
rare the absence overdosage. All may have cumulative action. More- 
over, there may sign cumulative effect for weeks even months, and 
then may suddenly appear within few days. Because the wide range 
effects these drugs that may appear almost simultaneously, difficult 
define their toxic effects. The desirable effects are usually corsidered psy- 
chomotor stimulation, inhibition autonomic nervous system activity, elevation 
the pain threshold, stimulation healing certain mesenchymal lesions, and 
drug potentiation. Undesirable effects occur from alteration functional activity 
the autonomic nervous system and include aggravation vascular headaches, 
flushing, perspiration, light headedness, vertigo, nausea, constipation, anorexia, 
increased appetite, urinary hesitancy, alteration sexual activity, muscular 
fasciculations, hyperreflexia, and unilateral bilateral edema the upper 
lower extremities. 

The most serious complication toxic necrosis the liver. This complication 
has been observed more often after the administration iproniazid, although 
the other hydrazine analogues may also cause it. Jaundice running fulminating 
course has been reported after iproniazid, with death occurring per 
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cent the The long-term prognosis patients suffering from acute liver 
damage has not been determined. 

Transient elevation serum glutamic-oxaloacetic transaminase level may 
occasionally occur without evidence liver damage. 510 patients tested over 
year period, transient elevation SGOT level was observed 10. All these 
patients were immediately recalled for repetition transaminase determinations 
and complete battery liver function tests. all instances, the repeated 
transaminase test yielded normal values and other liver function studies were 
normal, despite continued administration the amine oxidase 

Unexplained anemia, normocytic and normochromic, has been observed 
approximately per cent patients who receive amine oxidase inhibitor. 
Bone marrow and hemolytic studies were nondiagnostic. Leukopenia was ob- 
served instances among 2,000 patients studied during year period. Leu- 
counts did not fall below 2,000, and all patients recovered uneventfully 
when medication was discontinued. these patients, medication was again 
administered after month without recurrence the leukopenia. Bone marrow 
studies obtained the patients showed abnormalities. 

Excessive dreams, hallucinations, agitation, and temporary confusion occurred 
elderly patients (65 years age older). These symptoms were thought 
due toxic psychosis and subsided completely within days when 
medication was discontinued. 

Rarely, itching maculopapular rash has been observed patients receiving 
amine oxidase inhibitors, but this has disappeared within few days when 
medication was stopped. 


Summary 


Monoamine oxidase inhibitors, principally the hydrazine derivatives, may 
useful agents provided their indications and limitations are properly understood. 
None these drugs are highly specific; hence, unknown whether the clinical 
effects result from amine oxidase inhibition other actions. The principal effects 
amine oxidase inhibitors are (1) increased psychomotor activity, (2) block- 
ing action certain parts the autonomic nervous system, (3) acceleration 
healing ulcers involving mesenchymal tissue, and (4) potentiating 
action unrelated drugs. Toxic effects are rare when dosage well regulated 
and patients are carefully observed. The most serious complication, acute liver 
necrosis, appears occur more often after excessive dosage patients with 
history liver disease. There some clinical evidence that this liver injury may 
slowly reversible. The monoamine oxidase inhibitors are not specific for any 
disease, and any clinical improvement resulting from their use purely 
symptomatic. 

expected that newer and better drugs will forthcoming with 
greater specificity action. With the development such compounds, the clini- 
cal uses drugs this type can more precisely defined and dosages more 
accurately controlled and regulated. 
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Pemphigus vulgaris 

Kenacort effective many common dermatologic 
conditions responsive steroid therapy. Kenacort 
provides prompt symptomatic relief and promotes 
healing—may value when other corticoids have 
failed. With Kenacort, there are virtually mood 
changes, edema, sodium water retention, 
secondary hypertension; and there far less gastro- 


intestinal distress than generally encountered with 
other corticoids. 


Supply: Scored white tablets mg., mg. and mg. 
Syrup, 120 bottles, each cc. teaspoonful con- 
taining 5.1 mg. triamcinolone diacetate providing mg. 
triamcinolone. 


TRIAMCINOLONE 


After days Kenacort therapy 


“The spectacular improvement observed most cases 
severe atopic dermatitis and alopecia areata makes 
triamcinolone extremely valuable drug the 
therapeutic armamentarium the 


effective the management variety 
eczematous dermatoses...useful the manage- 
ment erythema multiforme and subacute lupus 


“Triamcinolone was preferred cases arthritis 
with psoriasis because exceptional ability 
clear the 


Edelstein, J.: Pennsylvania 62:1831 (Dec.) 1959. Smith, G., Engel, F.; and Blank, H.: 


Squibb Triamcinolone 
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Florida 46:960 (Feb.) 1960. Robins, M.: New York Med. 61:717 (Mar. 1961. 


For full information, see your Squibb Product Reference Product Brief. 
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THE AMERICAN CANCER SOCIETY 


dedicated saving lives from cancer and spear- 

heads the fight against cancer quackery. Its Com- 

mittee New Unproved Methods Treatment 

Cancer has membership physicians, lawyers, 

educators, and public relations specialists. This 

committee has been prime mover developing 
constructive action 


nst 
cancer 
quackery 


Inspired model legislation formulated this 
committee with the active cooperation the Cali- 
fornia Medical Association, California, Kentucky 
and Nevada recently passed bills providing the first 
effective means fighting cancer quackery its 
base operations—in the local community. 


keep both the public and the medical profession 
informed, the Society has established, its national 
office, central repository material new 
unproved methods cancer diagnosis, treatment 
and cure—a principal source such information 
this country. 

The American Cancer Society, this all its 
efforts, serves both the private citizen and the prac- 
—and is, turn, served both. 


THE AMERICAN CANCER SOCIETY 
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How you can evaluate 


the claims made for 


new drug preparations! 


The problem evaluating the approxi- 
mately 400 new drugs which appear the 
market annually and others current use 
admittedly Herculean task for any prac- 
ticing physician. How, then, can the clini- 
cian evaluate rationally the claims made for 
the various new drug preparations? How 
can select the optimum drug for his pa- 
tients each time writes prescription? 


The answers these problems could well 
lie sound understanding the actual 
mechanisms drug The physician 
who thoroughly understands the principles 
pharmacology the one who under- 
stands which parts systems the body 
are affected certain drugs, what side ef- 
fects they generally produce and what their 
toxicity can develop critical attitude 
and can evaluate rationally the claims made 
for any new drug preparation placed the 
market. 


Andres Goth, M.D., has written new book 
designed give you understanding 
fundamental principles and essential con- 
cepts pharmacology. 


Just Goth 


MEDICAL PHARMACOLOGY 


Principles and Concepts 


pharmacology expanding, becomes 
increasingly difficult find 
ciples and general concepts the mass 
factual detail. Most books contain excess 
such details, many which have neither 
theoretical nor practical importance the 
physician. Dr. Goth’s new book presents 
current concepts pharmacology with spe- 
cial emphasis principles. The develop- 
ments these concepts and their medical 
implications are discussed some detail; 
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however, obsolete information and unimpor- 
tant details are eliminated. 


MEDICAL PHARMACOLOGY 
lently written and well organized. The first 
chapter discusses general aspects pharma- 
cology. Principles absorption, excretion, 
distribution, drug metabolism and detoxica- 
tion processes, toxicity and drug hypersensi- 
tivity are explained great detail. 


the major part the book, the informa- 
tion drugs arranged either the basis 
site action therapeutic aim. ex- 
tensive and up-to-date chapter neuro- 
pharmacology organized according site 
and mode action, while the guiding prin- 
ciple many other chapters the thera- 
peutic purpose. 


Many important new advances are explained 
the chapters neuropharmacology; tran- 
quilizing drugs and psychomotor stimulants 
and psychotomimetic drugs are presented 
the chapter “Psychopharmacology.” Re- 
cent advances and are strongly em- 
phasized virtually all chapters. 


You'll find much the material distri- 
bution, excretion and metabolism drugs 
unique this book. addition, the current 
concepts presented amine binding and 
metabolism and histamine release are not 
generally found other books. 


ANDRES GOTH, M.D., Professor Pharma- 
cology and Chairman the Department, The Uni- 
versity Texas Southwestern Medical School, Dal- 
las, Texas. Published May, 1961. 551 pages, 634” 
illustrations. Price, $11.00. 


Order Day Approval from 


The MOSBY Company 
3207 Washington Boulevard 


St. Louis Missouri 
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the contrary, the problem here Kabul 
not enough food! 


Fighting hunger places like Kabul just 
one task the UN’s Specialized agencies 
and international organizations. Elsewhere, 
teams combat floods, wage war against 
disease, fight illiteracy. 


these practical ways, the brings new 
hope and happiness into the lives peoples 
less fortunate than are—at the same time 
cuts down the discontent that could easily 
erupt into another war. 

Your good will, understanding and support 
are the best guarantees success. For the 
free pamphlet, “The Action,” address: 
United States Committee for the United Na- 
tions, Box 1958, Washington 13, 


BELIEVE 
UNITED STATES COMMITTEE FOR THE UNITED NATIONS, BOX 1958, WASHINGTON 13, D.C. 
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Trademarked 
drugs... 

“drugs 


the field medicine, almost everywhere else free economy, 
the trademark concept has evolved over the years. with most 
human institutions, there are some who may not consider ideal; 
but has brought about three signal benefits: 


the physician gives assurance quality the drugs 
prescribes—assurance backed the biggest asset the maker, 
his reputation. 


the manufacturer gives one the possible incen- 
tives produce new and better curative agents. 


the pharmacist gives preparations which can dispense 
with confidence. 


trademarks are done away with, whole new setup must created: 


enormously expanded, expensive system government 
quality control. 


new system generic nomenclature which would magi- 
cally turn out names not only rememberably simple, but also 
conforming the principles complex chemical terminology. 


Something new fill the gap left the elimination the 
trademark incentive produce new and better drugs. 


The American system has been pre-eminent producing and distrib- 
uting good medicines. Above all has been successful creating 
new advances therapy. dubious effort provide cheaper 
medicines abolishing the trade names upon which the responsible 
makers stake their reputations, let beware sacrificing this success. 


This message brought you behalf the producers prescription 
drugs help you answer your patients’ questions this current medical 
topic. For additional information, please write Pharmaceutical Manufacturers 
Association, 1411 Street, W., Washington D.C. 


} 
| 
‘ 


need 
money. need 
peaceful world grow 
in. U.S. Savings Bonds are 
shares stronger Amer- 
ica. Buying them helps your 
country assure freedom’s 
security. 


How make your money 
with your family 


The only bills that don’t grow right 
along with your kids are dollar bills. 
But you can make your dollars grow 
too—by investing them U.S. Sav- 
ings Bonds. Say you start put 
$6.25 week into U.S. Savings Bonds 
when your daughter three years 
old. the time she’s high school 
—and wants shoes and dresses and 
the beauty shop for herself instead 
for her have close 
$3,900 help you meet these 
ing-up And over $600 will 


earned interest. 

Why U.S. Savings Bonds 

Make Good Saving Sense 
You invest without risk under U.S. 
Government guarantee You now earn 
interest maturity You can 
save automatically the Payroll Sav- 
ings Plan You can buy Bonds any 
bank Your Bonds are protected against 
loss, fire, even theft You can’t lose your 
money You can get your money any 
time you want it—with interest You 
save more than money —you buy shares 
stronger America. 


You save more than money with U.S. Savings Bonds 
This advertising donated The Advertising Council and this magazine. 
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articles appear early issues 


Clinical and experimental observations with methiodal, absorbable 
myelographic contrast agent 

Paul Harvey, M.D., Robert Freiberger, M.D., and 

Gerhard Werner, M.D., New York, 


method for evaluating antipruritic agents 


Dale Friend, Boston, Mass. 


Effect steroids bundle branch block caused arteriosclerotic heart 
disease 


Myron Schoenfeld, M.D., and Charles Messeloff, 
New York, 


Clinical trials based patients’ preferences 
Acland, B.M., Sheffield, England 


Pharmacologic effects intravenous vanillic acid diethylamide man 


Murray Miller, M.D., Marvin Hand, M.D., and Antrim 
Crellin, M.D., Philadelphia, Pa. 


The effect methionine sulfoximine man 


Irwin Krakoff, M.D., New York, 


assessment the responses drugs acting the central nervous 
system 
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